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PREFACE

(0

This report describes the computer program CASM, which is designed to aid the
structural engineer in the preliminary design and evaluation of structural building
systems by the use of three-dimensional interactive graphics, to describe the
structural framing scheme for X-braced frames that are all steel, composite, with
lateral load resistance. Funds for the development of this program and publication
of this user's guide were provided to the Information Technology Laboratory (ITL),
U.S. Army Engineer Waterways Experiment Station (WES), Vicksburg, MS, by the
Directorate of Military Programs, Headquarters, U.S. Army Corps of Engineers
(HQUSACE), under the Research, Development, Test, and Evaluation (RDT&E)
program. The work was accomplished under Work Unit No. AT40-CA-001 entitled
“CASE (Computer Aided Structural Engineering) Building Systems.” The work was
performed by members of Wickersheimer Engineers, Inc., of Champaign, IL, under
Contract No. DACA39-86-C-0024.

Specifications for the program were provided by members of the Building Systems
Task Group of the CASE Project. The following were members of the task group
during program development:

Mr. Dan Reynolds, U.S. Amy Engineer (USAE) District, Sacramento

(Chairman)

Ms. Anjana Chudgar, USAE Division, Ohio River

Mr. Pete Rossbach, USAE District, Baltimore

Mr. Dave Smith, USAE District, Omaha

Mr. Mark Burkholder, USAE District, Tulsa

Mr. Jerry Maurseth, USAE District, Portland

Mr. Chris Merrili, WES

Mr. Michael Pace, WES
The computer program and report were written by Messrs. David Wickersheimer,
Gene McDermott, and Carl Roth of Wickersheimer Engineers, Inc.

The work was monitored at WES by Mr. Michael E. Pace and Mr. Chris Merrill,
Computer-Aided Engineering Division (CAED), under the general supervision of Mr.
H. Wayne Jones, Chief, Scientific and Engineering Applications Center; Dr. Reed
Mosher, Chief, CAED; Mr. Timothy Ables, Assistant Director, ITL; and Dr. N.
Radhakrishnan, Director, ITL. Mr. Donald Dressler was the original HQUSACE
point of contact, and Mr. Charlie Gutberlet is the present technical monitor.

Dr. Robert W. Whalin is Director of WES. COL Bruce K. Howard, EN, is Com-
mander.

The contents of this report are not to be used for advertising, publication,
or promotional purposes. Citation of trade names does not constitute an
official endorsement or approval of the use of such commercial products.
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Project Descripti

This 1 and 2 story project is to provide approxi-
mately 9,500 gross square feet of office space for
one of two possible sites:

(a) Charleston, South Carolina
(b) Radford AAP, Virginia

Soil conditions are unknown at both sites.

The following project criteria has been established:
1. The 36’ x 72 space on the first level shall be column free for open office planning.
2. The48' x72 ﬁét and second floor areas shall provide 24’ square bays.

3. The first floor shall be a slab on grade with the tops of perimeter continuous wall footings set at 2'-6"
below grade. Column footings will be isolated spread footings.

4. The second floor occupancy live loads located on the plan are:
Offices: 50 psf
File Storage: 150 psf
Corridor, Stair & Lobby: 100 psf

5. Structural framing schemes to be designed and compared shall be as follows:

Scheme A: All steel, non-composite,
lateral load resistance = rigid frames.

Scheme B: All steel, composite,
lateral load resistance = X braced frames.

Scheme C: Monolithic concrete for two story portion, steel for lower roof portion,
lateral load resistance = shear walls.




Project Description

Scheme A
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Project Description

6. The typical exterior envelope consists of 5" limestone panels, 1" rigid insulation, 3-5/8" metal studs,
and 5/8" drywall.

7. Window and door openings are uniformly distributed to all elevations.
8. Load Assumptions:

Importance Exposure
Category Category

Snow: | C
Wind: | C
Seismic: \Y)

9. Material Assumptions:

Concrete: 4,000 psi, NLWT
Steel Reinforcing: Grade 60
Steel: A36

10. Fire resistance rating shall be achieved by a wet sprinkler system.
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Computer Aided Structural Modeling

v

Narrowly Spaced

Widely Spaced

Truss

>

Pattern Loading

Flootr/Roof Framing [—>| Grids & Openings
v
Draw Structure One-Way Surface
> Linear
—> Column
—> Walil
Assign Loads
—>| Load Combination |—» Compare Min. Root
LL & Snow Loads
Analysis Simple

> Continuous

— Design

Column/Wall
Load Run Down

—>

Live Load Reductlonl

v

Load Combination

v

Analysis

¥

Design

>

Compare Min. Roof
LL & Snow Loads




Computer Aided Structural Modeling
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Criteri

>

City/Instaliation

v

Select Radford
AAP From List

Use Criteria
Menu
v
Prolect PI'O]GCt Data
Project Name: Office Bullding - Scheme B
City/Installation: Radford AAP
Country: USA
State: VA
County: Pulaski
Design Load: TM™M 5-809-1 1992
Building Code: BOCA
Seismic Code: T™ 5-809-10 1992
Elevation Above Sea Level: 3300 ft
No. Of Storles: 2
Floor Area: 9504 sq ft
Occupancy: Use Group B
Type Const: 3A
Seismic Lateral Load Resistance
N-S System Blank
E-W System: Blank
Regional Review Reglonal Data
Wind
Basic Wind Speed: 70.0 mph
Coastal: No
Maximum Wind Speed:  58.0 mph
Wind Direction: SE
Snow
Ground Snow Load: 25.0 pst
Maximum Snow Depth: 15.0 in
Snow Density: 17.3 pef
Rain
Average Annual Rainfall: 44.0 In
Maximum Rainfall: 40 In
Temperature
Maximum temperature: 92 °F
Minimum Temperature: -24 °F
Selsmic Zone: 2A: 0.150
Frost Depth: 22 in
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Criteria

Slte

>

Site Specilfic Data

Wind
Exposure:
Importance: Ik
Snow
Exposure: C:
Importance: I:
Roof Slippery:
Thermal Factor:
Seismic
Importance: Iv:
Soll Factor: S3:
Soll
Blank

1.00

1.00
1.00
No
1.0

1.00
1.5

Print

Print Data

X Basic Design Criteria
[ Al Other

& Print To File

X Execute Notepad

End

v

Scroll Output

v

Page Setup

Left Margin: 0.51in
Right Margin: 0.0 in

v

Print Flle

v

Exit Notepad
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Criteria

Basic Design Criteria

Project Data

Project Name : Office Building — Scheme B
City/Installation : Radford AAP
Country : UsSa
State : VA
County : Pulaski
Design Load : TM 5-809-1 1992
Building Code : BOCA
Seismic Code :+ TM 5-809-10 1992
Elevation Above Sea Level : 3300 ft
No. of Stories- : 2
Floor Area : 9504 sqgft
Occupancy : Use Group B
Type of Construction : 32
Seismic Lateral Load Resistance
N-S System :
N-S Rw : 0
E-W System :
E~W Rw : o]
Regional Data
Wind
Basic Wind Speed From Map : 70.0 mph
Calculated Wind Speed : 0.0 mph
Coastal H No
Maximum Wind Speed : 58.0 mph
Wind Direction : SE
Snow
Ground Snow Load : 25.0 psf
Maximum Snow Depth : 15.0 in
Snow Density : 17.3 pef
Rain
Average Annual Railnfall H 44.0 in
Maximum Rainfall : 4.0 in
Temperature
Maximum Temperature : 92.0 °F
Minimum Temperature : —24.0 °F
Seismic Zone : 2A : 0.150
Frost Depth H 22 in
Site Specific Data
Wind
Exposure : C
Importance : I : 1.00
Snow
Exposure : C : 1.00
Importance : I : 1.00
Roof Slippery H No
Thermal Factor : 1.0
Seismic
Importance : IV : 1.00
< Soil Factor : S3 : 1.5
Notes

Importance Factor for Snow and Wind:
I All buildings and structures except those listed below.
II Buildings and structures where primary occupancy 1s one in which
more than 300 people congregate in one area.
III Buildings and structures designated as essential facilities,
including, but not limited to:
Hospital and other medical facilities having surgery or emergency
treatment areas.
Fire or rescue and police stations.
Primary communication facilities and disaster operation centers.
Power stations and other utilities required in an emergency.
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Criteria

Structures having critical national defense capabllities.
IV Buildings and structures that represent a low hazard to human life
in the event of failure, such as agricultural buildings, certain
temporary facilitiles, and minor storage facilities.

Wind Exposure Category:

Exposure C:
Open terrain with scattered obstructions having heights generally

less than 30.0 ft.

Snow Exposure Category:

Exposure C:
Locations in which snow removal by wind cannot be relied on to reduce
roof loads because of terrain, higher structures, or several trees
nearby.
* The conditions discussed should be representative of those that are
likely to exist during the life of the structure. Roofs that contain
several large pleces of mechanical equipment or other obstructions do
not qualify for siting category A.

Snow Thermal Factor:

Heated Structure.
* These conditions should be representative of those that are likely to
exist during the life of the structure.

Importance Factor for Seismic:

I. Essential Facilities
Hospitals and other medical facilities having surgery and emergency
treatment areas.
Fire and police stations.
Tanks or other structures containing, housing or supporting water or
other fire—suppression materials or equipment required for the
protection of essential or hazardous facilities, or special occupancy
structures.
Emergency vehicle shelters and garages.
Structures and equipment in emergency preparedness centers.
Stand-by power generating equipment for essential facilities.
Structures and equipment in communication centers and other
facilities required for emergency response.

II. Hazardous Facillities
Structures housing, supporting or containing sufficient quantities of
toxic or explosive substances to be dangerous to the safety of the
general public if released.

III. Special Occupancy Structure
Covered structures whose primary occupancy is public assembly -
capacity more than 300 persons.
Buildings for schools (through secondary) or day-care centers =
capacity more than 250 students.
Buildings for colleges or adult education schools - capacity more
than 500 students.
Medical facilities with 50 or more resident incapacitated patients,
but not included above.
Jails and detention facillities.
All structures with occupancy more than 5000 persons.
Structures and equipment in power generating stations and other
public utility facilities not included above, and required for
continued operation.

IV. Standard Occupancy Structure
All Structures having occupancies or functions not listed above.

Seismic Soil Factor:

83: A soil profile 70.0 ft or more in depth and containing more than
20.0 ft of soft to medium stiff clay but not more than 40.0 ft of
soft clay.

The site factor shall be established from properly substantiated

geotechnical data. In locations where the soil properties are not known

in sufficient detail to determine the soil profile type, soil profile

S3 shall be used. Soil profile S4 need not be assumed unless the

Building Official determines that soil profile S4 may be present at the

site, or in the event that soil profile 54 is established by

geotechnical data.
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v

Run Cardfile

v

Open CITIES.CRD

v

Duplicate Card

v

Edit Index
Index Line: Charleston

v

Modify Fields Flelds
USA SC Country State Metric
Charleston County
T™ 5-809-1 1992 Deslgn Load
40 Elevation (ft)
52.0 100 Ave. Rain (in) Max. Rain (in}
5 Ground Snow Load (psf)
7.0 Max. Snow Depth (in)
100 Basic Wind Speed (mph)
71 NNE Y Max. Wind Speed (mph) Wind Direction Coastal (Y/N)
1020 8.0 Max. Temp. (°F) Min. Temp. (°F)
0 3 Frost Depth (in) Seismic Zone
v
Save File

Add Another
Clty/Installatioq

Exit Cardfile
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Modeling Phil |
A. Simplify the geometric model

For buildings with repetitive wings, only one wing needs to be modeled.

Insignificant portions such as chimneys, dormers, and small projections, should not be modeled.

Extra wings are not necessary Simplified model

B. Make sure planes are in contact
A gap between adjoini.ng shapes will make the surfaces exterior.
Use the Stack options to accurately place adjoining shapes.

C. Do not intersect shapes

When modeling parapet walls, make sure the comers do not intersect.

Incorrect Correct

D. Verify the model

Use the Tape Measure command, zoom in on a plan, elevation and 3-D views to verify the model.
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( Start

v

Use Draw Model
Tool Palette

)

v

Establish Initial
Layout Defaults

)

v

&

A}

Ground Plane Units Initial Shape Size + Stack On
Ground
Size: 100" x 100' Increment: 4" N-S: 738" Plane
Spacing: 20'x20' Display: USft-n | [ E-W: 858"
v Show Ground Plane | [ v Snap To Units Helght: 140"
Plane Thickness: 10"
Orlentation: N-S
Draw Building N Draw First Position Cube On § . Double Click Right
Volume Floor Volume Ground Plane Mouse Key To End

Draw Ssecond
Floor Volume

v Stack On Last
Shape

v

Place Cube On
Last Shape

v

Drag Plane To
Correct Dimension

E-W: 49'8"

Draw Gable
Roof Volume

Place Prism On
Last Shape

¥

v Lock N-S & E-W

v

Drag Edge To
Correct Roof Slope

Slope: 5.81in 12

v
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Draw Model
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Unlock N-S & E-W
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N {nitial Shape Size

Height: 40"

v

v Stack On
Plane

v

Position Vertical
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v

Initia! Shape Size
Orientation: E-W

v
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v

Rotate View To
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v
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v
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Use Loads And
Design Tool Palette
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Calculate Snow
—>
Loads Revlew Criterla
Calculate "
oa hy —— d
WP i
View Output View Section ot — i SRS o)
Print Screen
@ Printer
S Lot
—>» View Calculations |—> Print Data
[ Snow
] All Other
X Print To File
Execute Notepad
Scroll Output
Page Setup
Left Margin: 0.5in
Right Margin: 0.0 in
Print File
Exit Notepad
—»| View Perspective (30)}—) Solid Object
A Show Loads
>
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Snow Loads
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Snow Loads
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Snow Loads

Project : Office Building - Scheme B
Location : Radford AAP

Design Load : TM 5-809-1 1992

Time : Tue Aug 30, 1994 11:39 RM

axkkrEkARFARXK*R**% Flat/Lean-To Roof Snow Load Design AhkkkRAKAER RN IR KK KKK

Flat Roof Snow Load (Pf)

Pf = 0.7*Ce*Ct*I*Pg

Snow Exposure Category: C

Ce = 1.0

Heated Structure.

ct = 1.0

Importance Category: I

I =1.0

Pg = 25.0 psf

Pf = 17.50 psf

Roof Slope: 0.00 in 12

Theta = 0 deg

Since theta < 0.5 in/ft, 5.0 psf rain-on-snow surcharge applies.
Pf = 22.50 psf

Check minimum Pf where theta <= 15 deg
When Pg > 20.0 psf, min Pf = 20.0*I
Min Pf = 20.00 psf

+

+
3
t

| Pf = 22.50 psf

Sloped Roof Snow Load (P3)
Ps = Cs*Pf

Roof Slippery: No

Cs = 1.00

f Ps = 22.50 psf |

Exkk Ak kR ARKEKAKAKARARAAX* Drift Snow Load Design ***xx*xxkkxkkskkkkxAkRARihAK

Pg = 25.0 psf

Snow Density = 17.25 pcf

Ps = 17.50 psf (rain-on-snow surcharge not included)
hb = Ps/density

hb = 1.01 ft

Projection Height = 4.00 ft

hc = height-hb

he = 2.99 £t

he/hb = 2.94 >= 0.20 Therefore consider drift load.
Importance Category: I

I =1.0

Snow Exposure Category: C

Ce = 1.0

Separation = 0.00 ft

lu = 84.83 ft

Minimum lu = 25.0 ft <= lu

hd = 0.43*1lu”l/3*(Pg+10)~1/4-1.5

hd = 3.10 ft

Width of drift: W = minimum of 4*hd or 4*hc
w = 4*hd = 12.38 ft

w = 4*hc = 11.94 ft

W= 11.94 ft

4+ — +
+ — +

hd = hd*(20.0-s)/20.0 = 3.10 ft
hd > he, therefore hd = hec = 2.99 ft
Pd = hd*density
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Snow Loads

Pd = 51.50 psf

+ - +
+ - 4

ekkkkk kA RA KRR AARAARARk**k% Drift Snow Load Design kkkkkkkk kR kdk Ak kR RA kA KAk kk

pg = 25.0 psf

Snow Density = 17.25 pcf

Ps = 17.50 psf (rain—on-snow surcharge not included)
hb = Ps/density

hb = 1.01 ft

Projection Height = 4.00 ft

he = height-hb

he = 2.99 ft

he/hb = 2.94 >= 0.20 Therefore consider drift load.
Importance Category: I

I =1.0

Snow Exposure Category: C

Ce = 1.0

Separation = 0.00 ft

lu = 72.00 ft

Minimum lu = 25.0 ft <= lu

hd = 0.43*1u~1/3*(Pg+10)~1/4-1.5

hd = 2.85 ft

Width of drift: W = minimum of 4*hd or 4*hc
w = 4*hd = 11.40 ft

w = 4*hc = 11.94 ft

W = 11.40 ft

N
+
|

+
+

+ — +

hd = hd*(20.0-s)/20.0 = 2.85 ft
hd <= hc
Pd = hd*density

| Pd = 49.18 psf |

SkkkkkkEkkkkAKkkAA Kk A*AxAk** Drift Snow Load Design IhkkhAkkkKIAKR KRR KK IR KK A KA *K

Pg = 25.0 psf

Snow Density = 17.25 pef

Ps = 17.50 psf (rain-on-snow surcharge not included)
hb = Ps/density

hb = 1.01 ft

Projection Height = 14.00 ft

hc = height-hb

he = 12.99 ft

he/hb = 12.80 >= 0.20 Therefore consider drift load.
Importance Category: I

I =1.0 ‘

Snow Exposure Category: C

Ce = 1.0

Separation = 0.00 ft

lu = 49.67 ft

Minimum lu = 25.0 ft <= lu

hd = 0.43*1u”1/3*(Pg+10)~1/4-1.5

hd = 2.34 ft

Width of drift: W = minimum of 4*hd or 4*hc
w = 4*hd = 9.38 ft

w = 4%he = 51.94 ft

W= 9.38 ft

+ - +
-4

hd = hd*(20.0-3)/20.0 = 2.34 ft
hd <= hc
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Snow Loads

Pd = hd*density

+

! Pd = 40.44 psf

4 - 4

n
+
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Main Wind Force Resisting Loads
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Main Wind Force Resisting Loads

Project : Office Building - Scheme B
Location :+ Radford AAP
Design Load : TM 5-809~1 1992
Time : Mon Aug 29, 1994 4:13 PM
< kkkok gk Aok ok ok R ok Rk ok ke e e de ek ok ke ek ek wind Load - 1 EETE SRS ER L LT LSS S Rt bttt s
Velocity Importance Exposure Width Length Roof Type
Factor Perpend. Parallel
to Wind to Wind
(mph) (ft) (ft)
70.0 1.00 C 73.7 49.7
Distance to ocean line >= 100 mi h/d = 0.56 <= 5

FhkkkIAKRA XK AR KR kA*k*%%% Main Framing Pressures ***xkxiiikikkkikkkikxdkirrx

Parallel to Ridge or Length

Location z or h Gh Kz qz Cp External Pressure P (psf)
(ft) (psf) GCpi=0 -0.25 0.25

Windward Wall

level 3 28.0 1.26 0.96 12.0 0.80 12.1 15.1 9.1
level 2 - 3 21.0 1.26 0.88 11.0 0©0.80 11.1 14.1 8.1
level 1 - 2 7.0 1.26 0.80 10.0 0.80 10.1 13.1 7.1
level 1 0.0 1.26 0.80 10.0 0.80 10.1 13.1 7.1
Leeward Wall 28.0 1.26 0.96 12.0 -0.50 -7.6 -4.6 -10.6
Side Wall 28.0 1.26 0.96 12.0 -0.70 -10.6 -7.6 -13.6
Roof 28.0 1.26 0.96 12.0 =0.70 ~10.6 -7.6 -13.6
Overhang ** 28.0 0.96 12.0 0.80 9.6
Internal 28.0 0.96 12.0 0.0 -3.0 3.0
AEAKAAAKR AR A AARAAKARXRARAR A AR KA K wind Load - 2 EAK AR I AKX AAKN R ARR AKX A AR XA AR A I Id R K
Velocity Importance Exposure Width Length Roof Type
Factor Perpend. Parallel
to Wind to Wind
(mph) (ft) (ft)
70.0 1.00 C 49.7 73.7

Distance to ocean line >= 100 mi h/d = 0.56 <= 5

KKK RI AR RRKR KR FAFRAR*ARX% Maln Framing Pressures *sxakakdkirhkfstrkianksrds

Parallel to Ridgerr Length

Location z or h Gh Kz qz Cp External Pressure P (psf)
(ft) (psf) GCpi=0 ~0.25 0.25

Windward Wall

level 3 28.0 1.26 0.96 12.0 0.80 12.1 15.1 9.1
level 2 - 3 21.0 1.26 0.88 11.0 0.80 11.1 14.1 8.1
level 1 - 2 7.0 1.26 0.80 10.0 0.80 10.1 13.1 7.1
level 1 0.0 1.26 0.80 10.0 0.80 10.1 13.1 7.1
Leeward Wall 28.0 1.26 0.96 12.0 -0.40 -6.0 -3.0 -9.0
Side Wall 28.0 1.26 0.96 12.0 -0.70 -10.6 -7.6 -13.6
Roof 28.0 1.26 0.96 12.0 -0.70 ~-10.6 -7.6 -13.6
Overhang ** 28.0 0.96 12.0 0.80 9.6
Internal 28.0 0.96 12.0 0.0 -3.0 3.0




Main Wind Force Resisting Loads

****************************** wind Load -3 ******************************
Velodity Importance Exposure Width Length Roof Type
Factor Perpend. Parallel
to Wind to Wind
(mph) (ft) (ft)
70.0 1.00 (o4 73.7 36.0

Distance to ocean line >= 100 mi h/d = 0.39 <= 5

Ak kKR AAKRKAAAKXkR AR kkk*k**x* Majin Framing Pressures TkkkkRIRIRA A KRR ERAR AR AR K *k

Parallel to Ridge or Length

Location z or h Gh Kz qz Cp External Pressure P (psf)
(ft) (psf) GCpi=0 -0.25 0.25

Windward Wall

parapet 18.0 1.32 0.84 10.5 0.80 11.1
level 1 14.0 1.32 0.80 10.0 0.80 10.6 13.1 8.1
level 1 0.0 1.32 0.80 10.0 0.80 10.6 13.1 8.1
Leeward Wall 14.0 1.32 0.80 10.0 -0.50 -6.6 -4.1 -9.1
Side Wall 14.0 1.32 0.80 10.0 -0.70 ~-9.2 -6.7 -11.7
Roof 14.0 1.32 0.80 10.0 -0.70 ~9.2 -6.7 -11.7
Overhang ** 14.0 0.80 10.0 0.80 8.0
Internal 14.0 0.80 10.0 0.0 -2.5 2.5
Tk AAKKAARAAKAR A AR AR R KAk hdhrkhk wind Load - 4 kk kA KA AKAAKAA A KRR KA KRAKRA KA RAR T A I A A K
Velocity Importance Exposure Width Length Roof Type
Factor Perpend. Parallel
to Wind to Wind
(raph} (fL) (ft)
70.0 1.00 (o} 73.7 49.7
Distance to ocean line >= 100 mi h/d = 0.56 <= 5

KhkAREARKK KAk KAk AR XXXk kX k Main Framing Pressures dkhkkh kA rkhkk A kXA XXXk Ak khhkk

Parallel to Ridge or Length

Location z or h Gh Kz qz Cp External Pressure P (psf)
(ft) (psf) GCpi=0 -0.25 0.25

Windward Wall

level 2 28.0 1.26 0.96 12.0 0.80 12.1 15.1 9.1
level 1 -~ 2 14.0 1.26 0.80 10.0 0.80 10.1 13.1 7.1
level 1 0.0 1.26 ©0.80 10.0 0.80 10.1 13.1 7.1
Leeward Wall 28.0 1.26 0.96 12.0 -0.50 -7.6 -4.6 -10.6
Side Wall 28.0 1.26 0.96 12.0 -0.70 -10.6 -7.6 -13.6
Roof 28.0 1.26 0.96 12.0 -=0.70 -10.6 -7.6 -13.6
Overhang ** 28.0 0.96 12.0 0.80 9.6
Internal 28.0 0.96 12.0 0.0 -3.0 3.0
AAkK Ak A rrAAKRAT I KA KA XA Kk kA Ak kdkk wWind Load - 5 Ak kAR AKKAKk I KA I KA A EA AN ANk hKk
Velocity Importance Exposure width Length Roof Type
Factor Perpend. Parallel
to Wind to Wind
(mph) (ft) (ft)
70.0 1.00 C 36.0 73.7
Distance to ocean line >= 100 mi h/d = 0.39 <= 5




Main Wind Force Resisting Loads

kkRkAERAAAKA X AKX XX XXX **%* Main Framing Pressures KA IAEKKKIARA AR TR TR AT AR A KK

Parallel to Ridge or Length

Location z or h Gh Kz qz Cp External Pressure P (psf)
(ft) (psf) GCpi=0 -0.25 0.25

Windward Wall

parapet 18.0 1.32 0.84 10.5 0.80 11.1

level 1 14.0 1.32 0.80 10.0 0.80 10.6 13.1 8.1

level 1 0.0 1.32 0.80 10.0 0.80 10.6 13.1 8.1
Leeward Wall 14.0 1.32 0.80 10.0 -0.30 -4.0 -1.5 -6.5
Side Wall 14.0 1.32 0.80 10.0 -0.70 -9.2 -6.7 -11.7
Roof 14.0 1.32 0.80 10.0 -0.70 -9.2 -6.7 -11.7
Overhang ** 14.0 0.80 10.0 0.80 8.0
Internal 14.0 0.80 10.0 0.0 -2.5 2.5

Notes for main framing:

Positive pressures act toward surfeces.
Pressure or suction = P = g*Gh*Cp-gh*(GCpi)

q: gz for windward wall evaluated at height z.

gh for leeward wall, side walls, and roof evaluated at
mean roof height.

** For roof overhangs: algebraically add this pressure to the above

values. P = gh(GCp) = 0.8qgh
Internal Pressure Coefficlents for Buildings, GCpi:

Condition GCpi

Condition I All conditions except as noted under condition II. +0.25

-0.25
Condition II Bulldings in which both of the following are met: +0.75
1. Percentage of openings in one wall exceeds the -0.25

sum of the percentages of openings in the
remaining walls and roof surfaces by 5% or
more, and

2. Percentage of openings in any one of the
remaining walls or roof do not exceed 20%.

Notes:

(1) Values are to be used with gz or gh as specified in Table 4.

(2) Plus and minus signs signify pressures acting toward and away from
the surfaces, respectively.

(3) To ascertain the critical load requirements for the appropriate
condition, two cases shall be considered: a positive value of GCpi
applied simultaneously to all surfaces, and a negative value of
GCpi applied to all surfaces.

(4) Percentage of openings in a wall or roof surface is given by ratio
of area of openings to gross area for the wall or roof surface
considered.
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Wind Components & Cladding Loads

Project : Office Building - Scheme B
Location : Radford AAP

Design Load : TM 5-809-1 1992

Time : Mon Aug 29, 1994 4:32 PM

krhkAAkhk Ak Rk Fr kA kA krhkkhkkrrxkxrrxxxr Wind Load kAR AK KT IR AN TR AR AR AT AL AL AR AT Ak

Velocity Importance Exposure Width Length Roof Type
Factor Perpend. Parallel
to Wind to Wind
{mph) (£t) (ft)
70.0 1.00 C 49.7 73.7

Distance to ocean line >= 100 mi h/d = 0.56 <= 5

Height Kh gh GCpi
(ft) (psf)
28.0 0.96 12.0 -0.25 0.25

Height <= 60.0 ft

KxAKKKKKKKKK*K**R*% Component/Cladding Pressures (psf) srkxksaksdkdksksrksk

Walls
Windward Leeward
Tributary Zone 4 Zone 5 Zone 4 Zone 5
Area (sf) middles corners middles corners
GCp P GCp P GCp 2 GCp P

Internal -3.0 -3.0 3.0 3.0
Limestone Panel 4.67 ft x 14.00 ft **

65.3 1.21 17.5 1.21 17.5 -1.31 -18.7 -1.57 -21.8

a= 5.0 ft

Notes for components and cladding:

P = gh(GCp)-gh (GCpi)

Internal pressures have been included in above values.

To comply with TM 5-809-1, wall external pressures

have not been reduced 10% per ASCE figure 3, note 3.

** For a rectangular tributary area, the width of the area
need not be less than one-third the length of the area.

Internal Pressure Coefficients for Buildings, GCpi:

Condition GCpi
Condition I All conditions except as noted under condition II. +0.25
-0.25
Condition II Buildings in which both of the following are met: +0.75
1. Percentage of openings in one wall exceeds the -0.25

sum of the percentages of openings in the
remaining walls and roof surfaces by 5% or
more, and

2. Percentage of openings in any one of the
remaining walls or roof do not exceed 20%.

Notes:

(1) Values are to be used with gz or gh as specified in Table 4.

(2) Plus and minus signs signify pressures acting toward and away from
the surfaces, respectively.

(3) To ascertain the critical load requirements for the appropriate
condition, two cases shall be considered: a positive value of GCpi
applied simultaneously to all surfaces, and a negative value of
GCpi applied to all surfaces.

(4) Percentage of openings in a wall or roof surface is given by ratio
of area of openings to gross area for the wall or roof surface
consijdered.
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Dead & Live Loads

y

Dead Loads > Floor Dead Loads §—> Use Floor (DL)

v
input > Select Type
Name: Second Floor Button
Type psf \L
Partition: 51-100 plf 6.0
Finish: Carpet & Pad 1.0 Scroll To Find
Deck: MTL DK2.ONLWT 2.6 420 Load Type & PSF
Structure: Stee! Beams 0.0
Mechanical: Mech A/C Ducts 3.0 & o
Electrical: Elect/Lightin 1.0
Fire Protection: Sprlnklegrs Wet 2.0 Double Click
Celling: Susp Chni/Tlle 20 On Load Type
Total: 570
\
Stop Using
Floor (DL)
Roof Dead Loads }—>» Use Roof (DL)
v
Input
Name: Lower Roof
Type pst
Roofing: Single Ply 1.5
Deck: MTL DK 1.5/NLWT 2.5 36.0
Structure: Steel Bar Jst 36'@4"' 2.7
Mechanical:  Mech A/C Ducts 3.0
Electrical: Elect/Lighting 1.0
Fire Protection: Sprinklers Wet 20
Insulation: Rigld Roof Ins 3" 24
Celling:
Total: 4856
v
Input
Name: Upper Roof
Type psf
Roofing: Single Ply 15
Deck: Steel 1-1/2" 20ga 25
Structure: Steel Beams 0.0
Mechanical: Mech A/C Ducts 3.0
Electrical: Elect/Lighting 1.0
Fire Protection: Sprinklers Wet 2.0
Insulation: Rigid Roof Ins 3" 2.4
Celling: Susp Chnl/Tile 2.0
Total: 144
\4 Y ‘L




Dead & Live Loads
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y
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Roof Load
Stop Using
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Wall Dead Loads > Use Wall (DL)
input
Name: Extarior Wall
Type pst
Finish: Limestone 5" 68.8
Sheathing:
Structure: St Stud 16ga 4"@16 1.1
Insulation: Exp Polyst Rigid 1" 0.2
Elnish:  Gypboard 5/8" 3.1
Total: 732
input
Name: Parapet
Type psf
Finish: Limestone 5" 68.8
Sheathing:
Structure:
Insulation:
Finish:
Total: 68.8
Select Exterior
Wall Load
Stop Using
wali (DL)
Print Print Data
[ Dead and Live Loads
[ All Other
[ Print To Flle
[ Execute Notepad
Scroll Output
v v
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y
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Left Margin:  0.5in
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v

Print File

v
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Dead & Live Loads

Loads

Floor Dead Loads

Name : Second Floor

Type psf
Partition : 51-100 plf 6.0
Finish : Carpet & Pad 1.0
Deck : MTL DK 2.0/NLWT 2.5 42.0
Structure : Steel Beams 0.0
Mechanical : Mech A/C Ducts 3.0
Electrical : Elect/Lighting 1.0
Fire Protection: Sprinklers Wet 2.0
Celling : Susp Chnl/Tile 2.0
Total H 57.0

Roof Dead Loads

Name : Lower Roof

Type psf
Roofing : Single Ply 1.5
Deck : MTL DK 1.5/NLWT 2.5 36.0
Structure : Steel Bar Jat 36’@4’ 2.7
Mechanical : Mech A/C Ducts 3.0
Electrical : Elect/Lighting 1.0
Fire Protection: Sprinklers Wet 2.0
Insulation : Rigid Roof Ins 37 2.4
Celling H 0.0
Total H 48.6
Name : Upper Roof

Type psf
Roofing : Single Ply 1.5
Deck : Steel 1-1/2" 20ga 2.5
Structure :+ Steel Beams 0.0
Mechanical : Mech A/C Ducts 3.0
Electrical : Elect/Lighting 1.0
Fire Protection: Sprinklers Wet 2.0
Insulation : Rigid Roof Ins 37 2.4
Ceiling : Susp Chnl/Tile 2.0
Total H 14.4

Wall Dead Loads

Name : Exterior Wall

Type pst
Finish : Limestone 5" 68.8
Sheathing : 0.0
Structure : Stl Stud léga 4"@1l6 1.1
Insulation : Exp Polysty Rigid 17 0.2
Finish : Gypboard 5/8" 3.1
Total H 73.2
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Dead & Live Loads

Name : Parapet

Type psf
Finish : Limestone 5" 68.8
Sheathing s 0.0
Structure H 0.0
Insulation : 0.0
Finish H 0.0
Total H 68.8

Occupancy Live Loads

Name pst
Office: Offices 50
Corridor: Main 100
Files & Storage 150 a

a. These design loads are extremely variable. The design load will be
increased when data is available.

Notes

Uniformly distributed live loads for supporting members; i.e., two-way
slab, beam, girder or columns having an influence area of 400.0 sqft or
more may be reduced with: L = Lo*[0.25+(15/sqrt(Al))]
The reduced design live load will not be less than 50% of the unit
1ive load for members supporting one floor, nor less than 40% of the
unit live load for members supporting two or more floors.
Exceptions: For live loads less than 100 psf, no reduction is permit-
ted for members supporting floor(s) in the following areas:

~public assembly

~garages [except where 2 or more floors are supported]

—-one-way slab floor
For live loads greater than 100 psf and for garages used for passenger
cars only, no reduction is permitted for members supporting one floor;
however, where two or more floors are supported, a 20% reduction is
permitted.
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Save Surface Element
Orlentation: E-W

Draw Joists In
Bay C1-D4

Linear: Narrowly
Spaced

v

Select Handle On
Grid C1-D1

v

Select Handle On
Grid C4-D4

v

Double Click Right
Mouse Key To End
Defining Area

v

Save Linear Elements

Orientation: N-S
@® Spacing: 4g"
™ Draw Surface

-2

@y

@—1'!'tj>g

Draw Columns

>

Column One Grid
Interssection

v

Select Grid Locatlons
D1, D2, D3, D4

v

Double Click Right
Mouse Key To End

Selecting Locations

v

Save Columns

Orientation: N-S

Helght: 14
J All Floors

Q- y




Draw Structure

y

View Structure

-

)

Show Structure
X Al Planes

Perspective (3D)

—>

Transparant Object




Draw Structure




Draw Structure

24'0"
N S
Y AN
G+
2407 rs
- —_—\ - N
of
240"
N N
Y

¥
@ -
Second Floor/Lower Roof
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Draw structUre
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this appproach saves memory
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( Start

v

Use Loads & Design
Tool Palette

)

v

Assign Live Loads

L > Select Second Floor/

Lower Roof Horizontal

Structural Plane

v

Use Occupancy (LL)

v

Highlight: Offices

50 pst
Assign Offices 50 psf —~»  Snap To Grid
Horizontal Vertical
Base Point: 24'10" 10"
Point 2: 48'10"  72'10" > F2 Key For
Length: 240" 72'0" Keyboard input
Assign Offices 50 psf
Horizontal Vertical
Base Point: 10" 48107
Point 2: 2410"  72'107
Length: 24'0" 240"

v

Highlight: Corridor:
Main 100 pst

v

Assign Corridor: Main 100 pst
Horizontal Vertical

Base Point: 810" 24'10°
Point 2 24'10" 48107
Length: 16'0" 24'0"

v

Highlight: Files &
Storage 150 psf

v




Assign Loads

Assign Live Loads Assign Flles & Storage 150 psf

Horlzonta! Vertical

Base Point: 10" 10"
Point 2: 24107 24107
Length: 240" 24'0"

v

Stop Using
Occupancy (LL)

Use Floor (DL)

v

Assign Second Floor Load

[ Assign All Floors
Horizontal Vertical

Assign Dead Loads |—>{ Assign Floor Loads >

Base Point: 10" 10"
Point 2: 48'10" 24107
Length: 48'0" 240"

v

Assign Second Fioor Load

O Assign All Floors
Horizontal Vertical

Base Point: 810" - 24'10"
Point 2: 48'10" 48107
Length: 400" 240"

v

Assign Second Floor Load

O Assign All Floors
Horizontal Vertical
Base Point: 107 48107

@
L=

Polnt 2: 4g'10" 72107
Length: 48'0" 24'0" I\ \\\\\ :
v é§§\\\\\\\ |
Y
. Stop Using S .
—T




Assign Loads

v

v

Assign Dead Loads

Assign Roof Loads |—> Use Roof (DL)
‘L Select
Assign Lower Roof Load Lower Roof
Horizontal Vertical
Base Point:  48'10" 10"
Point 2: 84'10" 72107
Length: 36'0" 720"
Stop Using
Roof (DL)
Assign Exterior U 11 (DL
WallLoads | | se Wall (DL)
Assign Exterlor Wall Load | >{ Select
5 Assign All Floors Exterior Wall
Horizontal Vertical
Base Point: 10" 10°
Point 2: 10" 7210°
Length: 00" 720"
v AN N\
Wall Helght NN
Start: 140" s
End: 140"
Assign Exterior Wall Load
[0 Assign All Floors
Horizontal Vertical
Base Point: 10 10°
Point 2: 48'10" 10"
Length: 48'0" 00"
Wall Height
Start: 140"
End: 140"
Assign Exterior Wall Load q
[ Assign All Floors ”
Horizontal Vertical
Base Point: 480" 10 c%
Point 2: 4810  7210" L
Length: 00" 720" d_
v v




Assign Loads

Y

y

y

Assign Dead Loads

Assign Exterlor
Wall Loads

Wall Helght

Start: 140"
End: 140"

v

Assign Exterior Wall Load

[] Assign All Floors
Horizontal Vertical

Base Point: 10° 7210"
Polint 2: 48'10" 7210"

Length: 480" 00"

Assign Parapet
Waell Loads

A
Wall Height
Start: 14'0°
End: 140"

Use Wall (DL)

v

Assign Parapet Wall Load

[0 Assign All Floors
Horizontal Vertical

Select
Parapet Wall

Base Point:  48'10" 10°
Point 2: 84'10" 10°
Length: 360" 00"
Wall Height
Start: 40"
End: 40"

v

Assign Parapet Wall Load

(] Assign All Floors
Horizontal Vertical

Base Point: 84107 10"

Point 2: 840" 72107
Length: oo~ 720"
Wall Height
Start: 4'0"

End: 40°

v




v

y

Assign Dead Loads

Assign Parapet

Wall Loads

|

Assign Loads

Assign Parapet Wall Load

[} Assign All Floors
Horlzontal Vertical

Base Point:  48'10°  7210"
Point 2: 84'10" 7210"
Length: 360 00"

v

Wall Height
Start: 40"
End: 40"

v

Stop Using
Wall (DL.)

Assign Upper
Roof Loads

Select Upper
> Roof Horlzontal

Structural Plane

v

Use Roof (DL)

Y

Assign Upper Roof Load

Horlzontal Vertical

e

Select
Upper Roof

Base Point: 10° 10"
Point 2: 48'10" 720"
Length: 480" 72'0°
Stop Using
Roof (DL)
Assign Ground | Select Ground
Floor Wall Loads Floor Horizontal
Structural Plane

v

Structural Plane Information

Name: Ground Floor

v
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Assign Loads

y

y

y

Assign Dead Loads

Assign Ground
Floor Wall Loads

Close Structural
Plans Information
Dialog Window

v

Use Wall (DL)

v

Assign Exterior Wall Load

J Assign All Floors
Horizontal Vertical

Base Point: 10 10
Point 2: 8410 10"
Length: 84'0" 00

Wall Height

Start: 140"

End: 140"

v

Assign Exterior Wall Load
[J Assign All Floors
Horizontal Vertical

Base Point: 8410" 10"
Point 2: 8410" 720"
Length: 0'0* 72'0"

Wall Height

Start: 140"

End: 140"

v

Assign Exterior Wall Load

[J Assign All Floors
Horlzontal Vertical

Base Point: 10" 72'10°
Point 2: 8410" 72'10”
Length: 840" 0’0"

Select

1 Exterior wall

@ (]) (i7 O]
b
H-+-4 -
1

T

e e s
doio
- +-+-—
A

-

Q. [6) (0] ®

v

Wall Height
Start: 140"
End: 140"

v

Stop Using
Wall (DL)




Assign Loads

v

View Loads

l End

)

Show Loads
None
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Assign Loads
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Assign Load
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: lysi & D . Phil |
Prelimi Analysi
A. Select: * Material
* Load Combination

(Live Load Reduction)
* Element To Analyze

B. Review: * Attrlbutss

* Quidelines ﬁ]

C. Connectivity
AN o) ?{ PN AN & [oes) feso)
— L1 L L
D. Self Weight Estimate  * Quidslines Iﬁ]
| Pattern Loads
E. Analysls *Review Loads — s DL F F ; |

* Connectiviy _ l . SDL
|

* Analysis Output B“Q v ' '
| =1
E=1 2 N M

A = 1000 A %M

~ F. Re-Analysis (with real properties)
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Analysis & Design Philosophy

Prelimi Desi
* Maximum V's, M's, R's, etc. sent to Excel
Spreadsheets
Title
Connectivity Loads M
Dimensions
Allowable Stresses
Allowable Deflactions Required: | & S
Cholces & Options Table
Selection

sent back
to CASM
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_ - )

Use Loads & Design
Tool Palette

v

Select Upper
Roof Horizontal
Structural Plane

v

Material Steel

v

©

Select Element To | > Surtface One-Way

Analyze & Design Roof Deck
Select A One-Way
Surface Element

v

Review Element

Attributes & Guidelines

Compare Min. Roof
LL & Snow Loads

Use Compare
Min. Roof LL &
Snow Loads

v

Analysis
Units: Feet & Pounds

v

IO OB B €

Decking Analysis
Number Of Spans:
Distance From Edge:
Starting Span Number:

3
12
1

v

Snow Load Options
@® Combined Snow Loads

v

Minimum Roof (LL)

v




Surface Element Analysis

Y

y

Compare Min. Roof
LL & Snow Loads

Compare Min. Root
LL & Snow Loads

Load Combination

v

View Shear, Moment &
Deflection Diagrams

b 1

Use Load

D+S

Comblnation

A

v

Set Factors

Dead: 1.0
Snow: 1.0

v

Add

v

OK Button To Close
Dialog Window

L > Highlight D+S
In List

Preliminary Analysis

—>»  Use Preliminary

v

Analysis

Unlits: Feet & Pounds

Load Combination: D+S
[ Use Actual Properties
[ DL=Deck+Self Weight

v

Decking Analysis
Number Of Spans: 3
Distance From Edge: 12

Starting Span Number: 1

3 include Superimposed Dead Load

v

Snow Load Options
@® Combined Snow Loads

v
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Surface Element Analysis

y

Preliminary Analysis

CIIrI I Irririd

Analysis
Analysis File Name: Optional

Yes, The Loads & Connectivity
Are Corract

v

View Shear, Moment &
Deflection Diagrams

v

Excsl Data
@® Execute Excel

)

e LTI

ray
|

AN AN

N

Daleton

(TI T ITTTT T L)
F— 7 F—"7
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Surface Element Analysis
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Surface Element Analysis

1.00 Minimum Roof (pif

1.00 Snow (plf)

20.0
22.5
AN 6o AN
4| 80" nL 80" 80"

Project : Office Building -
Location : Radford AAP
Design Load : TM 5-809-1 1992
Time : Tue Aug 30, 1994

Scheme B

12:08 PM

AkkkhkAk ARk khkkhkrr*rrhx Minimum Roof Live Load (Lr) *x**axxkxkkkskkkkkrAdrrx

Tributary Area (At) : 24.0 sqgft
Roof Slope (F) :+ 0.00 in 12
Lr = 20%R1*R2 >= 12

At <= 200 Rl = 1.00

F <=4 R2 = 1.00

Lr = 20.00 psf
Minimum Lr = 12.0 psf

+
|
;

| Lr = 20.00 psf

+

Check minimum roof live load, Lr, against minimum snow design loads.

Additionally, for the design of secondary members such as roof
decking and rafters, a concentrated live locad with 250 1lbs uniformly
distributed over an area of 2.0 ft square (4.0 sgft) will be included.
The concentrated load will be located so as to produce the maximum

stress in the member.
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Surface Element Analysis

1.00 Dead (plif) «——= = 3 rs r3 £3 3 r'3 % ¥ %  SE—
11.9
1.00 Superimposed Deead (pHf)
22.5
1.00 Snow (plf)
kg0 |L 80" 7! 80" A
177.1
147.6
118.1
Shear (lbs)
\ N
-147.8
17714
188.8 1.60, 2.24 224 ,1.60 188.9
59.0
Moment (ft-Ibs) N
0.0 \ 0.0
-236.2-236.2 -236.2-236.2
36.9
Deflection
118.1 324.7 324.7 118.1

Total Combined Load: D + S




(sm)

v

Review Spans, Depth Limit,
Wind & Deck Loads &

Deflection Limits

v

& Selections

Review Calculations |

Sealect Member

X send Member Size
To CASM

v

Print Spreadsheet

v

Return To CASM

v

Cancel Selected

Use Scratch Pad To
Explore Spans, And
Loading Alternatives

‘L )
Select Member

v

Print Spreadsheet

v

Return To Preliminary |

Element
End
\ _J
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Stesl Roof Deck Design




Steel Roof Deck Design

STEEL ROOF DECK PRELIMINARY SELECTION

‘Location: Radford AAP

.. -Project: Oftice Bullding -

Scheme B

_Engr:

Date: Aug 31, 1994

Load and Analysis Data:

Method: Analysis

Member ID: Factored Moments (Ib-ft) |Fact. Reactions
Connectivity: Beam (Left) Load Type Left Mid Right | Left(lb) Right(lb)
Beam (Right) Deck| 16.0 12.8 16.0 12.0
Deck Span: 8 ft Sup Dead| 76.2 60.9 76.2 57.1
Trib Width= 12 in Live
Depth Limit= 1.5 in. max Lmin Roof
Fy=  33.0 ksi Snow| 144.0f 115.2 144.0f 108.0 108.0
Fb=  20.0 ksl Wind
Fv=  13.2 ksi Summary 236.2| 188.9 236.2] 1771 177.1
E = 29,000 ksl Load Combinations for roof:
Live Ld Defl= L/240 =0.40in}Load Case #1: D +S Est. Deck Wgt= 2.0 pst
Total Defl= /180 =0.53 in|Load Case #2: Deck + Wind Wind Load = -30.0 pst
Load Case #3: Deck + Construction 200# Point Load
Deck Configuration:

Load Combination: D + S

Deck Type: Roof Deck

Code Load Combinations:

Load Fb M+ M- S+ S- Ix
Case | (psf) | Factor| (ilb) | (-b) | (in.3) (in.3) (in.4)
Number of #1 1.00[ 188.9| 92.2| 0.113 0.055| 0.1531
spans =3 #2 280 1.33| 209.7| -168.4] 0.095 -0.076| 0.1263
#3 20| 1.33| 332.0| -183.0] 0.150{ -0.083] 0.1716
Maximums: 332.0{ -183.0{ 0.150| -0.083] 0.1716
Steel Roof Deck Selection Table - Spans = 3
Depth | Sx+ Sx- Ix Dk wgt | Const Span Limit
Deck Type | Ga {in) (in.A3) | (in.23) | (in.A4) | (psf) | 1 Span 2+Span
WR 20 20 1.5| 0.232| -0.245| 0.210 21 6'-3" 7'-5"
IR18 18 1.5/ 0.189| -0.194| 0.206 2.7 6'-2" 7-4"
WR18 18 1.5 0.316f -0.325] 0.280 2.8 76" 8-10"
NR18 18 1.5/ 0.163} -0.168] 0.188 2.8 5-11"} 611"
CASM Preliminary Steel Roof Deck Selection:
Deck Type: WR 20| Span=_ 8.0ft | Depth: 1.5in Description: 2-1/2"Rib@6"oc
Weight: 2.1psf| Gage: 20 Ix = 0.21  |Construction Load Span Limits:
Sx+ = 0232 | Sx-= 0245 | 1span: 6-3" | 2+span: _ 7-5"
Notes:

1. Steel roof deck properties from representative manufacturer's data.
2. Design calculations from SDI Design Manual for Roof Deck - 1987.







(sum)

v

Use Loads & Deslign

Tool Palette

v

Select Second Floor/
Lower Roof Horizonta
Structural Plane

Material Steel

v

Narrowly Spaced Element Analysis

Select Element To
Analyze & Design

Linear Narrowly Spaced
Open-Web Jolsts-K

v

Select A Narrowly Spaced
Element Near A Corner

v

Review Element
Attributes & Guidelines

Compare Min. Roof
LL & Snow Loads

> Min. Roof LL &

Use Compare

Snow Loads

v

Analysis
Units: Feet & Pounds

v

Connectivity

Left:  Hinge
Right: Roller

v

Snow Load Options

® Combined Snow Loads

v

Minimum Roof (LL)

v

Q—:':'!—jja
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Narrowly Spaced Element Analysis

y

y

Compere Min. Roof
LL & Snow Loads

Compare Min. Roof
LL & Snow Loads

v

11

View Shear, Moment &
Daflection Diagrams

Load Combination

Use Load

D+S

Combination

v

Set Factors

Dead: 1.0
Snow: 1.0

v

Add

v

Dialog Window

OK Button To Close

Highlight D+S
In List

Preliminary Analysis

—>  Use Preliminary

v

Analysis

Units: Feet & Pounds

Load Combination: D+S
[ Use Actual Properties
[0 DL=Deck+Self Weight

v

Connectivity

Left: Hinge
Right: Roller

v

Snow Load Options
® Combined Snow Loads

v

1.00 onow g

Ly




Narrowly Spaced Element Analysis

v

Preliminary Analysis

Self Weight
Estimated Self Welght: 0.0

v

Analysis
Analysis File Name: Optional

Yes, The Loads & Connectivity
Are Correct

v

View Shear, Moment &
Deflection Diagrams

v

Excel Data
® Execute Excsl

=)
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Narrowly Spaced Element Analysis




Narrowly Spaced Element Analysis

1.00 Minimum Roof (pif) [ 1 |

L rr1r1 1114

252.8
1.7

1.00 Snow (pif)

296.
25
217.7 217

AN
|

;L_§>

A

Project : Office Building - Scheme B
Location : Radford AAP

Design Load : TM 5-809-1 1992

Time : Wed Aug 31, 1994 4:45 PM

36'0"

Ik kkFEAKA KRR RKARAARAX* Minimum Roof Live Load (Lr) **®akkxdkkkskkkkkrkixdhrk

Tributary Area (At) : 144.0 sqgft
Roof Slope (F) =: 0.00 in 12
Lr = 20%R1*R2 >= 12

At <= 200 Rl = 1.00

F <= 4 R2 = 1.00

Lr = 20.00 psf
Minimum Lr = 12.0 psf

| Lr = 20.00 psf

3+ — +

Check minimum roof live load, Lr, against minimum snow design loads.

Additionally, for the design of secondary members such as roof
decking and rafters, a concentrated live load with 250 1lbs uniformly

distributed over an area of 2.0 ft square

will be included.

The concentrated load will be located so as to produce the maximum

stress in the member.
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Narrowly Spaced Element Analysis

1.00 Dead (pif) 10.8
183.6
1.00 Supsrimposed Dead (pif)
296.0
” .
2528 o177 217.7 2177 25
1.00 Snow (pf)
b w0 )
7315.9
Shear (bs)
67010.2 -7620.2
Moment (ft-bs)
0.0 0.0
447.2 412.1 4121 4121 446.6 4904
194(4
Deflection P
7315.9 76@2

Total Combined Load: D + S




Narrowly Spaced Element Analysis

'mmmm-mmrm~

2-D FRAME AMALYSIS-V 8/77 RUN-%ed RAug 31, 1984 4132 PM

Al INPU

T

offios Building - Scheme ® —- 1.00 Dead Ioad

|
|

NBBER OF FIXED EMD FORCE TYPES

MATERIAL TYPRS

UMITS: INCERS, POUNDS

MATERIAL YOUNRG' 8

HODULUS

POISSOA'E
RATIO

1 1000, 0000 0.0000

MOEER FROPERTINS

UNITS: INCHES

AXIAL
ARBA

wonpbs

1 1000,0000 0.0000

SUMMARY OF IW-STAN IOADE

UNITS: FEET,

LOAD LOAD SPAN STARTING
SET TYFE LENGTH MAGNITUDE

BTARTING
POSITION

1.0000

1 UNIFRM 3.60 -10.00 0,00

nmmnmmmm

UHITS: FEET, RPOUWDSE

TYPE AXIAL I SHEAR I

1 0.000 19.440 11.664

MWODAL COORDIMATES

0,000

19,440

WODE COCR x Y x Y z SUPPCRT IYPE
1 110 7.00 0.00 0,00 0.00 0,00 [
2 o 10.60 0.00 0.00 0.00 0.00 [4
3 ] 14.20 0,00 0.00 0.00 0.00 0
4 0 17.00 0.00 0.00 0.00 0.00 [
L] [ 21.40 0.00 0.00 0.00 0,00 ]
L] o 23,00 0.00 0.00 0.00 0,00 [
7 ] 28,60 0.00 0.00 0.00 0.00 [
L] 0 32.20 0.00 0.00 0.00 0.00 0
L] [ 33.80 0.00 0.00 0.00 0.00 0

10 o 39.40 0,00 0.00 .00 0.00 [
11 10 43.00 0.00 0.00 0.00 0,00 [

MEMBER DATRA

ELFY WOr® NOOX AT KRE K TF.A.T, NEL STIFF CRRRY OVER
I J TR TYPE COD® TYRE x1J RIT FACTOR
101 2 1 1 0 1 4.00 4.00 0.%0
2 2 3 1 1 0 1 4.00 4.00 0.50
3 3 4 1 1 0 1 4.00 4.00 0,50
4 4 5 1 1 o 1 4.00 4.00 0.50
s S 6 1 1 o 1 4,00 4.00 0.50
6 & 7 1 1 ] 1 4.00 4.00 0.50
7T 1 L] 1 1 o 1 4.00 4.00 0.30
s @ » 1 1 ] 1 4.00 4.00 0,30
9 9 10 1 1 [} 1 4.00 4.00 0.50
10 10 11 1 1 [ 1 4,00 4.00 ©0.%0
oOUTPRPUOT
JOINT DISPLACKMENTS
OWITS: INCHES, RADIANS AFTER DIVISIOW BY EX
JOINT X~-DISPLACEMENT Y~-DISPLACEMINT Z-ROTATION
1 0.0000 0, 0000 ~3023.3089
2 0.0000 -128125.4106 -2054,0036
3 0.0000 ~242406, 4052 ~2304 .4€06
4 0,0000 -331072.2408 -1717.2394
5 0.0000 -380686.2600 ~894.8994
[ 0.0000 ~408146.€952 0,0000
7 0,0000 -300666,2608 894.0994
L] 0,0000 ~331872.2400 1717,2394
9 0.0000 -242406.4852 2394.4606
10 0.0000 ~126125.4106 28%4.0036
a1 0.0000 ©.0000 3023.3009
MEMBEZR END FORCES
UNITS: TEET, POUNDS
e AXIAL I SHEAR I NOMENT I AXIAL J EHEAR J MOKENT J
1 0.000 194.400 0,000 0,000 -155.820 629,856
2 0.000 185,520 -629.056 0.000 -116.640 1119.744
3 0.000 116,640 -1119.744 0.000 ~77. 760 1469.664
4 0.000 11.760 ~1469.664 0.000 -8, 0880 1679.616
L] 0,000 30,880 -1679.616 0.000 0.000 1749 .600
s 0,000 0,000 -1749.600 ©0.000 36,080 1679.616
7 0.000 -38.660 ~1679.616 0.000 77.760 1469.664
] 0.000 -77.760 ~1469,.664 0,000 116.640 1119.,74¢
1] 0.000 -116,.640 -1119.744 0,000 155,520 629,856
10 0,000 -155,520 -629.836 0,000 194,400 0.000
APPLIED JOINT LOADS AMD SUPPORT REACTIONS
UNITS:; FEET, POUWDS
WODE TORCE X ToRCE Y MOMENT T
1 0.000 1p4.400 0.000
2 0.000 0.000 0.000
3 0.000 0,000 0.000
4 0,000 0.000 0.000
s 0,000 0,000 0.000
6 0.000 0.000 0.000
7 0.000 0,000 0.000
a 0,000 0.000 0,000
9 0,000 0.000 0,000
10 0.000 0.000 0.000
11 0,000 194.400 0.000
*PROBLEMS OOMPLIETRED*+
+ TWO DIMERSIONAL FRAME ANALYSIS PROGRAM *
2-D FRAME ARALYSIS-V 8/77 RUN-Hed Aug 31, 1994 4152 PM

* INPUT

Office Bullding - Schewe B ~-- 1,00 Superimposed Dead Load

o1




Narrowly Spaced Eiement

Analysis

FOMEER OF ELBMENTS - 10
WMBER OF NWODAL POINTS - 1
NOMBER OF MATERIALS - 1
WOMBER OF ELEMENT TYPES - 1
WOMBER OF KLASTIC SUPPORT TIPES = 0
WIMBER OF FIXED EUD FORCE TIPRS = 1
MATERTAL TYPES
TNIrs; INCHES, POUNDS
MATERIAL YOUNG' S POISSON'S
MNODULUS RATTO
1 1000, 06000 9, 0000
KID@SR PROPERTIES
ONITS: IWCERS
ELEMENT AXTAL BHEAR HOMENT OF
PR AREA AREA INERTIA
1 1000,0000 0.0000 1,0000
SOIORRY OF IN-SPAM LOADS
POSITIVE 18 UPHARD AMD COUNTERCLOCKNISE
OMITS: FERT, POOMDS
LOAD IOAD SPAM STARTING  STARTING EXDING ENDING

SET TIPE LEWGTH MAGNITUDE  POSITION

MAGNITUDE POSITION

1 OWIFRM 3,60 -183,60 0,00 3.60
FIXED BMD FORCES IN LOCAL COORDIMATES
oNITS: FEET, POUYDS
kzes ] AXIAL I SHERR I  NOMEWT I AXIAL ¥ EHEAR J  MOMZRT J
1 0,000 330,480 198,288 0.000 330,400 ~198.288
JOINT DRIA
UNITS: FERT, POUNDS

WODAL COCRDIMATRS

BOUMDARY CONDITIONS

MOCAL FORCES AND NOMENTS ELASTIC

woDe conE x Y x Y z SUPPORT TYPE
1 110 1.00 0.00 0,00 .00 0,00 o
2 0 10.60 0.00 0.00 0.00 .00 [
3 o 14.20 0.00 0,00 0.00 0.00 0
4 [} i7.80 0.00 0.00 0.00 0.00 [}
s L] 21.40 0,00 0,00 0.00 0.00 [
[ [} 28.00 0.00 0.00 0.00 0.00 0
7 (] 20.60 0.00 0,00 0.00 0,00 [}
L] 0 32.20 0.00 .00 0.00 0.00 [
] [ 35.80 0.00 0.00 0.00 0.00 [:]
10 [.] 39.40 0.00 0.00 0.00 0.00 ]
11 10 43,00 0.00 0,00 6.00 0.00 0
WEMBER DRTA
ELE WODZ MNODE MAT EXZ2 ELE F.E.T. REL STIFY CARRY OVER

I J TYPE TYPE CODZ  TIPR XIJ KJI FACTOR
11 2 1 1 0 1 4.00 4.00 ©.50
2 2 3 1 1 4 1 4.00 4,00 0.5%0
3 3 4 1 1 ] 1 4.00 4.00 ©0.50
4 4 L 1 1 [} 1 4,00 4.00 0.50
5 L] [ 1 1 [ 1 4.00 4.00 0.50
¢ 6 7 1 1 o 1 4.00 4.00 0.50
T 7 L] 1 1 ] 1 4.00 4.00 0.50
s 8 9 1 1 0 1 4.00 4.00 0,50
[ 10 1 1 ] 1 4.00 4.00 0.50

10 10 11 1 1 [/ 1 4.00 4.00 0.50
CUTPOTY

UNITS; INCERS, NADIAMS AFTER DIVISION BY EI

Joxrmr X-DISPLACEMENT Y-DISVLACENENT E-ROTATION
1 0.0000 0,.0000 ~51396.,3478
2 09,0000 =-2176131. 9664 ~48518,0500
3 ©.0000 -4120910, 0347 -4070%.082083
4 0.0000 ~5641827. 8007 ~29193, 06080
L] ©.0000 ~8607666, 0960 -15213.2894
6 0,0000 ~6930493. 4501 09,0000
T 0.0000 ~4607666,0900 15213.2894
e 0.0000 -5641027.6007 29193.0688
9 ©,0000 -4120910, 0347 40703.8283
10 0.0000 -2178131. 8664 48518,0580
11 9.0000 06,0000 51396,3470
MEMEZR END FORCES
UNITS: FEET, POUMDS
XLE AXTRAL I SHEAR I HOMENT I AXIAL J SHEAR J MOMENT T
1 0,000 3304.800 0.000 0.000 ~2643.840 10707.532
2 0,000 2643,840 -10707.532 0,000 ~1902.080 19035.647
3 0.000 1982.880  -19035.647 0.000 ~1321.920 24984.287
4 0.000 1321.920 -249e€4.287 0,000 ~660.960 20383411
s 0,000 660,960  -28553,471 ©.000 0.000 29743.199
L] ©0.000 0.000 ~29743.199 0.000 €60.960 28583.471
7 0.0600 ~660.960 -20333.471 0.000 1321.920 24984 .287
a 0.000 ~1321,920 ~24p04.287 0,000 1982.800 1903%.647
H] 0.000 -1982.880  -19035.647 0.000 2643.840 10707.852
10 0.000 ~2643,840 ~10707,.852 0,000 3304, 800 0,000

APPLIED JOINT LOADS AND SUPPOAT REACTIONS

UNITS: FEET, POUNDS

WODE TORCE X FORCE Y WRHERT T
1 0.000 3304.800 0.000
2 0,000 0.000 0.000
3 0,000 0.000 0.000
4 ©0.000 0,000 0.000
5 0.000 0.000 0.000
6 0.000 0.000 0.000
? 0,600 0,000 0.000
L] 0,000 0,000 0,000
$ 0.000 0.000 0,000

10 0.000 0.000 0.000
11 0.000 3304,800 0,000

“+PROBLENS COMPLBTED®®

+ TWO DIMENSTOWAL TRAME ARALYSIS PROGRAM *

2-D FRAME RIMALYSIS-V 8/77 RUN-Hed Aug 31, 1994 4152 PH

INPUT

Office Building - Bcheme B —— 1.00 snow Load

x

]

]

B
EEERE

WMEER OF FIXED EMD FORCE TYPES

HATERIAL TYPES

UNITS: INCHES, POUNDS

MATEZRIAL TOURG'S POIBSOR’'B
MODULUS BRATIO
1 1000, 0000 0.0000

MEMBYR PROVERTIES

OHITS) INCHES




Narrowly Spaced Element Analysis

ELIMENT AXTAL SEEAN HOMENT OF
TYPR AREA AREA INERTIA
1 1000.0000 0.0000 1, 0000

STARTING ENDIRG EWDING
POSITION MAGIITUDE POSITION

b 3.
TRIFRH 3.
R 3.
UWIFRM 3.
UNITRM 3.
RS 3.
e 3.
5L 4 a.

GEAEWNNN

€0 -252.00 .03 ~228.38 3.60
€0  -217.70 1.1 3.60
€0  -228.38 .00 ~217.70 1.21
¢ ~217.70 0.00 3.60
60 -217.70 0.00 0.66
€  ~-217.70 0.66 ~243,05 3.60
60 -243.05 0.00 ~252,21 1.06
€0  -2%2.21 1.06 ~-296.00 3,60

FIXEZD EMD FORCES IN LOCAL COORDINATES

UNITS: FEET, POUNDS

TIPS AXIAL I SHEAR I  NOMEWT I AXIAL J SHEAR J MOMENT J
1 0.000 247,449 203,538 0,000 418,190 ~-249,101
2 0,000 396,004 236,933 0.000 392,173 -235.464
3 0.000 391.856 235.114 0.000 391.856 -235,114
4 0,000 400.216 242.714 0,000 420,730  -249.112
3 0,000 439.218 200.691 0,000 499,447 -293,087
JOINT DATA

BOUNDARY COMDITIONS
WODAL FORCES AND NOMEMNTS TIASTIC

WODE COTR x R 4 x Y 1 SUPPORT TYPE
1 10 1.00 0.00 0.00 0,00 0.00 0
2 o 10.60 0.00 0.00 0.00 0.00 ]
3 o 14.20 0.00 .00 0.00 0,00 [
4 ] 11.80 0.00 0.00 0,00 0.00 [}
L] o 21.40 ¢.00 0,00 0.00 0,00 0
L] [ 28.00 0.00 Q.00 0.00 0.00 [
7 [ 28.60 0.00 0,00 0.00 .00 [
L] o 32.20 0.00 0.00 0.00 0.00 o
9 o 35.90 0.00 0.00 0.00 0.00 [
10 ] 39.40 0.00 0,00 0.00 0.00 [
11 10 43.00 0.00 0.00 0.00 0.00 ]
MEMAZR DATA
RLE WODZ MNODE MNAT ELE KL F.E.T. REL STIFT CARRY OVER
I J TYRE TYPE COLE TYPE xIJ xII TACTOR
T 1 2 1 1 [ 1 4,00 4.00 0.%0
2 2 3 1 1 o 2 4.00 4.00 0.50
3 3 4 1 1 [ 3 4.00 4.00 0.%0
4 4 H 1 1 ] 3 4.00 4.00 0,30
L) s 6 1 1 o 3 4.00 4.00 0.50
¢ ¢ T 1 1 ] 3 4.00 4.00 0.50
7 7 L] 1 1 [ 3 4.00 4,00 0.50
I ] 9 1 1 ] 3 4.00 4.00 0.3%0
9 9 10 1 1 [ L] 4.00 4.00 0.50
10 10 11 1 1 [ 5 4.00 4.00 0.50
o0 TPRPOT
JOINT DISPLACEMENTS
UNITS; INCHRES, RADIANS AYTER DIVISION BY EI
JOIRT X-DLSPLACEMENT Y-DISPLACEMENT £-ROTATION
1 0,0000 0.0000 -61411.3760
2 0,0000 -2602732, 7518 ~57975.3350
3 0.0000 ~4924253.1523 —48646.1547
4 0,0000 -6742314,4791 -34910,9089
8 0.0000 -7898171, 3663 -18232.3070
€ 0.0000 -82p6262. 9413 =72,9476
7 0.0000 ~7904212,4932 18104.3754
L] 0.0000 -6752827.474% 34037.6646
1] 0.0000 -4936099. 5002 48663,.723¢%
10 0.0000 -2611231. 5820 58116.2957
11 0.0000 0, 0000 6€1647,3956

MRMBER END FORCES

OUNITS:1 FERT, POUNDS

XLE AXIAL T SHEAR T MOMENT I AXIAL J SHEAR J HOMEWT J
1 ©.000 3016.687 0,000 0.000 -3151.048 12803,.693
2 0.000 3151.048  -12803.693 0.000 ~2380, 871 22716.119
3 0.000 2360.871 -22716.119 0.000 -1577.158 29004.571
4 0.000 1577.158  -29904.371 0,000 ~793,445 34071.687
s 0,000 793.44%  -34071.857 ¢.000 -9.732 35517.376
[ 0,000 9.732 -35517.376 0,000 773,981 34141.729
7 0.000 -773.981  -34141.729 0,000 1557.694 20944 .715
L] 0.000 ~1557.694 -29944.715 0.000 2341.406 22926.33%
9 0.000 -2341.406 -22926.335 0,000 3162.373 13050.084
10 0,000 -3162.373 -13050,094 0,000 4121.038 0.000
APPLIED JOINT LOADE AND BUPPORT REACTIONS
ONITS: FEXT, POUNDS
wooE FORCE X romce Y MOENT
1 0.000 3816.607 ©0.000
2 0.000 0,000 0.000
3 0,000 ¢.000 0.000
4 0.000 0.000 0.000
H 0.000 0.000 0.000
[ 0.000 0.000 0.000
7 0.000 0.000 0.000
L] 0.000 0,000 0.000
9 0.000 0.000 0.000
10 0.000 0.000 0.000
11 0.000 4121.038 0.000

**PROBLEMS COMFLETED**

* TWO DIMEWSIOMAL FRAME ANMALYSIS PROGRAM *

2-D FRAME AMALYSIS-V 8/77 RUN-Wed Aug 31, 1994 4132 PM

INP

uT

Office Building - Schewa B -- Totsl Combined Load: D + 8

WUMBER OF ELEMENTS - 10
WOMBER OF NODAL POINTS - 11
WOMBER OF MATERIALS - 1
WIMERR OF RLEMENT TYPRS - 1
WOMBEZR OF ELASTIC SUPPORT TYPES = ]
WOMBER OF FIXED EXD FORCE TYPBS = 5
MATERIAL TYRES
UWITS: INCHES, FOUMDS
PATERIAL TOUNG'S polSACN’S
MODULUS RATIC
1 1000, 0000 0,0000
ELEMENT AXIAL SHEAR HOMENT OF
TYPE AREA ARER INERTIA
1 1000.0000 0.0000 1.0000

POSITIVE IS UPMARD AND COUNTERCLOCKNISE

UNITS: FEET, POUND
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Narrowly Spaced Eiement Analysis

IOAD 1OAD SPAN STARTING STARTING ENDTNG ENDING
ST TYPE LENGTR MAITODE POSITION MAGNITUDE POSITION
1 oworsM 3,60 -1pd.40 0.00 3.60
1 ruE 3.60 -252,80 0,083 -228,38 3.60
2 UHIFRM 3,60 -194.40 0.00 3.60
2 UMIFRM 3,60 -217.70 1.2 3.60
2 RRNP 3,60 -2268.30 0.00 -217.70 i1
3 oMIFRH 3.60 —412.10 0,60 3.60
4 URIFRM 3,60 -194.40 0.00 3.60
4 OXIraM 3,60 -217.70 0.00 0.€6
4 RO 3,60 -217.70 0.66 ~243.0% 3.60
8 UMIFRM 3,60 -194.40 0.00 3.60
5 RN 3.60 -243,05 0.00 -2%2.21 1.06
LI 3.60 ~252.21 1,06 ~296,00 3.60
FIXED D FORCES IN IOCAL COORDIRATES
TNITS: YEET, POMNDS
TIPE AXIAL I SHRAR I  NOMENT I AXTAL J SHEAR J  WOMENT J
1 0.000 $97.369 413,490 0,000 760.110 ~459.083
2 0,000 747.924 446,885 0,000 742,093 -443,416
3 0,000 M1.776 445,066 0,000 741,776 445,066
4 0,000 7%0.136 452,666 0.000 770,670 -459.064
3 0,000 609,138 490, 643 0.000 845,367  ~303.009
JOINT DATA

UNITS: FRRT, ROUMDS

WOPAL OOORDIVATES

WODE CODE X Y X b 4 z SUPPORT TYREZ
1 1o 7.00 0.00 0.00 0.00 0.00 o
2 0 10.60 0.00 0.00 0.00 0.00 0
3 [ 14.20 0.00 0,00 0.00 0,00 0
4 o 17.80 0.00 0.00 6.00 0.00 0
5 o 21.40 0.00 0.00 0.00 0,00 o
¢ [ 25.00 0.00 0,00 0.00 0,00 L]
7 [ 20.60 0.00 0,00 .00 0.00 [}
L] [} 32,20 0.060 0,00 0.00 0.00 o
L] o 35.80 0,00 0.60 0.00 0,00 [}
10 0 39.40 0.00 0.00 0.00 0.00 0
11 10 43,00 0.00 0.00 0.00 6,00 o
HEMBER DATA
ELE RODE MODE JAT WX ELE F.B.T. REL RTIFY CARRY OVER
T J TYPE TYPE CODR TYPE KIS b A FACTOR
11 2 1 1 [] 1 4.00 4,00 0.50
2 2 3 1 3 0 2 4.00 4.00 0.%0
3 3 4 1 1 [} 3 4.00 4,00 0,50
¢ 4 H 1 1 o 3 4.00 4,00 0,50
5 8 [ 1 1 o 3 4.00 4.00 0.50
é 6 1 1 1 o 3 4.00 4.00 0.50
T 7 L] 1 2 4 3 4.00 4.00 0.8%0
e 8 ] 1 1 0 3 4.00 4.00 0.50
» 9o 10 1 1 a 4 4.00 4.00 0.50
10 10 1 1 1 o s 4.00 4.00 0.80
CUTRUT
JOINT DISRIACEMENTS
UNITS: IWCHES, RADIANS AFTER DIVISION BY EI
JoImwer X-DISP] Y-DX &-ROTATTION
1 0.0000 0,0000 ~115630.9327
2 0,0000 -4908990, 02088 -109347,396%
3 ©,0000 ~9287369.6722 ~91746,4436
4 ©0.0000 -1271.6014, 5206 ~65821.2171
s 0,0000 ~14894823.7173 -34340.4966
[ 0.0000 13642903, 0947 -72.9476
7 0.0000 ~14900564 . 0441 34212.7641
L] 0.0000 -12726327. 5160 €5747.9728
] 0.0000 -9299416,0201 91764.0128
10 0.0000 —-4917498. 85089 109408,3572
11 ©¢.0000 0,0000 116067,1523
NEMBER END FORCES
UNITS: FERT, POUMDS
mnn AXIAL I SHEAR I FOMENT I AXIAL J EHEAR J MENT J
1 0.000 7315.886 0.000 0,000 ~$950.408 24141.100
2 0.000 $950.408  -24141.100 0.000 ~4460,391 42871 ,510
a 0,000 4460.391 -42871.510 0.000 -2976.838 56288,522
4 0.000 2976.838 -56258,.522 0.000 -1493.28% 64304 .744

s 0.000 1493,285  ~64304,744 0,000
L] 6,000 9.732 ~67010.17% 0,000
7 0.000 -1473.821  -64374.816 0.000
L) ©0.000 ~29%7.374 ~36390,666 0,000
1] 0.000 —4440.926  -43001,727 0.000
10 0.000 -5961.733  ~24387.802 0.000
APPLIED JOIWT LGADS AMD SUPPORT REACTIONS
THUITS: FEET, POUNDS
DT FORCE X TORCE Y MR@NT
1 0,000 7315.086 0.000
2 0.000 0.000 0,000
3 0.000 0,000 0.000
4 0.000 0.000 0.0060
5 0,000 0,600 0.000
[ 0,000 0,000 ©.000
7 6,000 0.000 0,600
L] 0.600 0.000 0.000
» 0,000 0,000 0,000
10 0,000 0.000 0,000
11 0.000 7620.238 0.000

++PROBLING COMPLETED*

-9.732
1473.821
29%7.37%
4440.926
5961.7133
7620.238

€7010.173
64374.016
5€398.686
43081.727
243087,502

0.000
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Steel Open-Web Joist Design




Steel Open-Web Joist Design

STEEL BAR JOIST PRELIMINARY SELECTION

- -Project: Office Building - Scheme B Date: Sep 01, 1994
_Location: Radford AAP | __Engr:
CASM Load & Analysis Data:
Method: Analysis Load CombinationD + S
Member ID: Factored Moment (ft-Ib) |Factored Reaction
Connection: Hinge (Left) LoadType Left Mid Right | Left(lb) | Right(lb
Roller (Right) Dead 1,750 194 194
Span: 36.0 ft Sup Dead 29,743 3,305/ 3,305
Spacing: 480 in Live
Jepth Limit= 30.0 in. max Lmin Roof
Fy= 50.0 ksi Snow 35,517 3,817 4,121
Fb= 30.0 ksi Wind
E = 29,000 ksi Summary 67,010 7,316 7,620
Live Defl= L/360= 1.20 in Moment [Total Ld= 414 pif |Reaction{Total Ld= 423 plif
Total Defl= L/240= 1.80 in EUL: Live Ld= 219 pif |EUL: Live Ld= 229 plif
Ponding Check:  NO
CASM Joist Selection Table: (joist capacities)
Spacing| Total | Live | Mmax | Rmax | Live Ld | Total Ld} Ponding|Jst Wgt
Joist Size (in) | Ld(ptf)| Ld(plf) | (ftib) (Ib) Defl(in) | Defl(in) (plf)
28K9 48.0 442 332 71,604 7,956 0.83 1.54 13.0
24K10 48.0 447 283| 72,414| 8,046 0.97 1.79 13.1
30K8 48.0 436 353] 70,632| 7,848 0.78 1.45 13.2
30K9 48.0 | 475 383| 76,950 8,550 0.72 1.34 13.4
CASM Bar Joist Selection:
Joist Size: 28K9 | Span: 36.0 ft {Spacing: 481in | TL defl: 1.54 in|LL defi: 0.83 in
Wat(tons): 0.23|Mmax: 71,604] Rmax: 7,956| Total Ld: 442 plfijLive Ld: 332 pif
NOTES:

1.

Bar joist selections based on 1993 SJ! Load Tables.

Edit spreadsheet stajstk.xls to revise selection table.
2. Approximate moment of inertia of the joist in inches”4 is:
lj = 26.767 (WLL) (L"3) (107-6), where WLL = Live Load value in table;
where L = Span - 0.33 in feet
3. Ponding check based on SJI Technical Digest. Refer to AISC Commentary section K2
for charts for Stress Constant U and Flexibility Constant C for joists bearing on beams.
a. For joists bearing on steel beams, Cs must be greater than Csreq. This is not an
automatic selection. Beam size and/or joist size may need to be increased.
b. For joists bearing on walls, the ponding load includes dead load plus percentage
of live load, plus computed ponding load. Selection is based on greatest load.
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Widely Spaced Element Analysis: Beam

v

Preliminary Analysis

—>  Use Preliminary

v

Analysis

Units: Feet & Pounds
Load Combination: D+L
[ Apply Live Load Reduction
O Pattern Occupancy Live Load
Use Actual Properties

DL=Deck+Self Welght

v

Connectivity
Left: Hinge
Right: Rofler

v

>

Guidelines

Self Welght

Analysis
Analysis Flle Name: Optional

Yes, The Loads & Connectivity
Are Correct

End

v

View Shear, Moment &
Defiection Diagrams

v

Excel Data
@® Execute Excel

Guldelines

v

Find Estimate For 24’
Span & 1.31 kif

v

Close Self Weight
Guidelines Dlalog Window

v

Self Weight

Estimated Self Welght: 30 plf
X Update Area Structure Loads
[X] Add Self Welght
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Widely Spaced Element Analysis: Beam

jooveadgey L1 1 1 ¢ [ 1T 1 T 1] T 1T 1 |

1.00 S\.perinpoaed Dead (k") & 3 X L3 C3 X ra % C3 —k C2 x 3 C32 -

1.00 Live (k)

4L 24'0" 41|'
20.2
Shear (k)
121.4 -20.2
Moment (ft-k)
0.0
1.69
Deflaction
20.23 20.23

Total Corrbined Loed: D+ L
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C ite Steel Beam Desi

([ s )

v

Review Depth Limits,
Deflection Limits &
Steel Strength

y

Review Beam Configuration,
Concrete Properties,
Deck Rib Dimensions &
Stud Dimensions

v

Review Calculations | > Use Scratch Pad To
& Selections Explore Span, Spacing,
And Loading Alternatives

Select Member

!
Y

Print Spreadsheet

v

Return To Preliminary

Select Member

X send Member Size
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v

Print Spreadsheet

v
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v

Cancel Selected
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v
~ )
End
NS y
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Composite Steel Beam Design
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Composite Steel Beam Design

STEEL COMPOSITE BEAM PRELIMINARY SELECTION

+ " .Project: Office Building - Scheme B. - | -Date: Sep 01, 1994
"~ Location: Radford AAP . __Engr: '
CASM Load & Analysis Data:
Method: Analysis Load Combination: D +L
Member ID: Factored Moments (k-ft) |Fact. Reactions
Connectivity: Hinge (Left) Load Type Left Mid Right | Left(k) | Right(k)
Roller (Right) Dead 264 4.4 4.4
Beam Span: 24.0 ft Sup Dead 8.6 1.4 1.4
Trib Width= 8.0 ft Live 86.4 14.4 14.4
Depth Limit= 36.0 in. max Lmin Roof
Fy=  36.0 ksi Snow
Fb=Fy*0.66=  24.0 ksi wind
Fy*0.89=  32.0 ksi Summary 121.4 20.2] 20.2
Fv=  14.4 ksl
Es= 29,000 ksi Composite Properties: Beam
Deflection Limits: f'c= 4.0 ksi Rib Spacing=  6.00 in
Live Load= L/360 =0.80in] .45fc= 1.8 ksi Rib Width=  2.50 in
Total Load= L/240 =1.20in We= 145 pct Rib Height=  1.50 in
Ltwt conc coef= 1.0 Studs/rib= 1
Reqd Section Properties: Ec= 3,644 ksi Stud Diameter=  0.75 in
Ss(req)= 23 in"3 n= 8.0 Stud Length= 4.0 in
Str(req)= 61 in"3 Slabts= 5.50 in Reduct. Factor= 1.00
Composite percent= 100% [SlabbE= 72.0 in Shear Cap=  13.3 kips
CASM Beam Selection Table:
Ss |Deadld| Seff | Conc | Steel leff |L+SD| #of | Min%
Beam Size in*3 | Defiin) | in"3 |fc(psi)| fs(psi) | in*4 | Defi(in); Studs | Comp.
W8x35 31.2 -0.74 63.7] 0.83}] 2287 634| -0.54 28 82
W 10 x 30 32.4 -0.55 62.0/ 0.70| 23.48 760 -0.45 24 o1
W 10 x 33 35.0 -0.55 65.8| 0.72] 22.14 754 -0.45 28 70
W 14 x 26 35.3 -0.38 63.3] 0.56| 23.00 987| -0.34 22 82
W 8 x 40 35.5 -0.65 71.6] 0.78] 20.33 708| -0.48 32 49
CASM Steel Beam Selection: Live Ld Total
W14x26 | Span= 24.0ft |Sefi(in3)= 63.3 |eff(in4)= 987 [Defi(in)= -0.34 -0.73
Shores Reqd: No |Nstuds= 22 (full) [Partial: (100 %) Nstuds= 22 | fv= 5.7ksi
[Beam Wat= 0.31_tons

Notes:

1. Steel beam properties and composite beam properties based on ASD - AISC
Steel Construction Manual, 9th edition.

2. Dead load shear and moment are not modified with changes in slab depth.
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Widely Spaced Element Analysis: Girder

y

Prsliminary Analysis

—>  Use Preliminary

v

Analysis

Units: Feset & Pounds

Load Combination: D+L
[ Apply Live Load Reduction
[0 Pattern Occupancy Live Load
{7 Use Actual Properties
[X) DL=Deck+Self Welight

v

Connectivity
Left: Hinge
Right: Roller

v

Self Welght

Estimated Self Weight: 68 plf

[] Update Area Structure Loads
(X Add Self Weight

v

Analysis
Analysis File Name: Optional

Yes, The Loads & Connectivity
Are Correct

v

View Shear, Moment &
Defiection Dlagrams

v

Excel Data
@ Execute Excel

)

Guidelines
1,00 Do §29 &
. oss 6 &
T T
Mot ) 20 ]
F

Tetnl Coomistre Lamt B 4 L
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Widely Spaced Element Analysis: Girder

1.00 Dead (kK)

0.07 %} 0.07 4]7 0.07

216 288
1.00 Superimposed Dead (k¥)
24.00
19.20
1.00 Live (ki)
240" ,!f
313
Shear (K)
269.1 339
Moment (ft-k)
00 0.0
27.95 35.66
Deflection 0.07 0.07 0.07
3134 ﬁP

Total Combined Load: D+ L
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)

Use Scratch Pad To
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And Loading Alternatives

!
Y

Select Member

v

Print Spreadsheet

v
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Composite Steel Beam Design
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Composite Steel Beam Design

STEEL COMPOSITE BEAM PRELIMINARY SELECTION

... Project: Office Building - Scheme B - - Date: Sep 01, 1994
" Location: Radford AAP o ' ~_Engr: '
CASM Load & Analysis Data:
Method: Analysis Load Combination: D +L
Member ID: Factored Moments (k-ft) |Fact. Reactions
Connectivity: Hinge (Left) Load Type Left Mid Right | Left(k) | Right(k)
Roller (Right) Dead 68.8 8.1 8.9
Beam Span: 240 ft Sup Dead 211 2.4 2.6
Trib Width=  12.0 ft Live 179.2 208 224
Depth Limit= 36.0 in. max Lmin Roof
Fy=  36.0 ksi Snow
Fb=Fy*0.66=  24.0 ksl Wind
Fy*0.89= 320 ksi Summary 269.1 31.3 33.9
Fv=  14.4 ksi
Es= 29,000 ksl Composite Properties: Spandrel Girder
Deflection Limits: f'c= 4.0 ksi Rib Spacing=  6.00 in
Live Load= L/360 =0.80in| .45f'c= 1.8 ksi Rib Width=  2.50 in
Total Load= L/240 =1.20in Wc= 145 pct Rib Height=  1.50 in
Ltwt conc coef= 1.0 Studs/rib= 1
Reqd Section Propetties: Ec= 3,644 ksi Stud Diameter=  0.75.in
Ss(req)= 57 in"3 n= 8.0 Stud Length= 4.0 in
Str(req)= 135 in*3 Slabts= 5.50 in Reduct. Factor=  1.00
Composite percent= 100 % |SlabbE=  36.0 in Shear Cap=  13.3 kips
CASM Beam Selection Table:
Ss |Deadld| Seff | Conc | Steel lefft |L+SD| #of | Min%
Beam Size in"3 | Defl(in) | in"3 |fc(psi)| ts(psi)| in*4 | Defi(in)| Studs | Comp.
W 10x77 85.9 -0.53 141.1] 1.37( 22.88] 1,386 -0.51 50 78
W 14 x 61 92.2 -0.38 138.4] 1.10{ 23.33] 1,787 -0.39 50 84
W 16 x 57 92.2 -0.32 141.5] 0.99| 2281 2,121] -0.33 46 74
W 21 x50 94.5 -0.25 1454 0.82] 22.20| 2,746 -0.26 40 62
W 12x72 97.4 -0.41 148.7] 1.16] 21.72] 1,678 -0.42 50 52
CASM Steel Beam Selection: Live Ld Total
W21 x50 | Span= 24.0ft [Seff(in3)= 145.4 Jeff(in4)= 2746 [Defi(in}=_-0.26 -0.50
Shores Reqd: No |Nstuds= 40 (ful) [Partial: (100 %) Nstuds= 40 | fv= 4.3ksi
[Beam Wgt= 0.60 tons
Notes:

1. Steel beam properties and composite beam properties based on ASD - AISC
Stesl Construction Manual, Sth edition.
2. Dead load shear and moment are not modified with changes in slab depth.
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v

Use Loads & Deslign
Tool Paletts

v

Material Stesl

v

Live Load
Reduction

Occupaney (LL)
X Apply Live Load Reduction

Select Element To

Analyze & Design

Column Rolled
Section

v

Select Column B3

v

Review Element
Attributes & Guidelines

Compare Min. Roof
LL & Snow Loads

|  Min. Roof LL &

Use Compare

Snow Loads

v

Analysis
Units: Feet & Pounds

v

Snow Load Options
@ Combined Snow Loads

v

Minimum Roof (LL)

v

Column Analysis
@ Tributary Area

v

Compare Min. Root
LL & Snow Loads

1

&y
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Column Load Run Down

y

Load Combination

Use Load

D+L+S

Combination

v

Set Factors

Dead: 1.0
Live: 1.0
Snow: 1.0

v

Add

v

OK Button To Close
Dialog Window

Highlight D+L+S
In List

Preliminary Analysis

—>

Use Preliminary

v

Analysis

Units: Feet & Pounds

Load Combination: D+L+S
[ Use Actual Properties
[ Di=Deck+Self Welght
X Apply Live Load Reduction

v

Live Load Reduction

O Occupancy Is Public
Assembly Or Garage
Flle Name: Lirout.txt

v

Snow Load Options
@® Combined Snow Loads

v

Column Analysis
@ Tributary Area

v

Column Self Welght
Estimated Self Weight: 36 plf

v
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Column Load Run Down

v

y

Preliminary Analysis

View Column Load
Run Down

v

af

B!
O
i
'

Excel Data
@® Execute Excel

View Calculations J—>
After Design

Print Data

Xl Uive Load Reduction
[ Al Other

X Print To File

X Execute Notepad

v

Scroll Output

v

Page Setup

Left Margin: 0.5in
Right Margin: 0.0 in

v

Print File

v

Exit Notepad

Live Load
Reduction

Occupancy (LL)
O Apply Live Load Reduction

End w
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Column Load Run Down
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Column Load Run Down

Tributary Lr S Sum Sum
Area Lr s

Iqurﬁod 576.0 7.2 13.0

140" 72 13.0
Sa»ndFkxmLoggLBod — — 576.0 0.0 0.0

140" 7.2 13.0

LU
Colurmn B-3 Load Run Down (k)

Project : Office Building — Scheme B
Location : Radford AAP
Design Load : TM 5-809-1 1992
Time : Thu Sep 01, 1994 10:36 AM

FEYTTTIIETSILE S22 S 0 5 40 03 Minimum ROQf Live Load (Lr) ThkFkhkhkhkhkhkhkrkkhrhkkkhk

Tributary Area (At) : 576.0 sqft
Roof Slope (F) : 0.00 in 12

Lr = 20*R1*R2 >= 12

200 < At < 600 Rl = 1.2-0.001*At
Rl = 0.624

F <= 4 R2 = 1.00

Lr = 12.48 psf

Minimum Lr = 12.0 psf

3
+
4

Lr = 12.48 psf |

+ t

Check minimum roof live load, Lr, against minimum snow design loads.

Additionally, for the design of secondary members such as roof
decking and rafters, a concentrated live load with 250 lbs uniformly
distributed over an area of 2.0 ft square (4.0 sgft) will be included.
The concentrated load will be located so as to produce the maximum
stress in the member.
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Column Load Run Down

Tribut Self DL LLR LR B TL Sum Sum Bum Sum
N‘:y Weight [»]8 LLR 8 TL

UggLﬂgﬂF::::::g 576.0 8.3 0.0 0.0 13.0 21.3
140° 0.5 8.8 0.0 13.0 21.8

8soond Floor/Lower Root J 576.0 35.0 37.8 0.0 72.8
140° 0.5 44.3 37.8 13.0 95.1

.,f_.—_.— —J L
Column B-3 Load Run Down (k)
Project : Office Building - Scheme B

Location : Radford AAP
Design Load : TM 5-809-1 1992
Time : Thu Sep 01, 1994 10:40 AM

IxkkRA kKRR RARFREXRXAA KA A*X*% Live Load Reduction X*xxkkaxkkkxdkxxkxkakkhhhirk

Second Floor/Lower Roof

Office: Offices (Lo) : 50.0 psf
Tributary area (TA) : 576.0 sqft
Area of influence (Ai) = 4*TA for columns.
Al = 2304.0 sqgft

Al >= 400.0 sqgft

Lo <= 100.0 psf

L = Lo*[0.25+15/sqrt (Al)]

L = 28.1 psf

Member supports only one floor.

L >= 0.5*Lo

0.5*Lo = 25.0 psf

L = 28.13 psf

4+ — +

+

120




Column Load Run Down

Sk kkAhAEAAKKkR AKX AKX KA **** L{ive Load Reduction Kk Ak kA I KKK K kR Kk kddkkkdhx

Second Floor/Lower Roof

Corridor: Main (Lo) : 100.0 psf
Tributary area (TR) : 576.0 sqft
Area of influence (Ai) = 4*TA for columns.
Ai = 2304.0 sqgft

Ai >= 400.0 sqgft

Lo <= 100.0 psf

L = Lo*[0.25+15/sqrt (Al)]

L = 56.3 psf

Member supports only one floor.

L >= 0.5*Lo

0.5*Lo = 50.0 psf

L = 56.25 psf

+ — 4

Ak KA FARKAXRAARR KRR k*AKkxkx* Live Load Reduction **kkkskkkkkkkxkkkkhkkkkhkkx

Second Floor/Lower Roof

Files & Storage (Lo) : 150.0 paf
Tributary area (TA) : 576.0 sqft
Area of influence (Ai) = 4*TA for columns.
Al = 2304.0 sqgft

Al >= 400.0 sqgft

Lo > 100.0 psf

Member supports only one floor.

No live load reduction taken.

L = Lo

L = 150.00 psf ]

+ — +
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Column Load Run Down
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Review Shape/
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v

Review Load &
Analysis Data

v

Review Selections
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v
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[ send Member Size
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v

Review Selections
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Print Spreadsheet
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Steel Column Design

STEEL COLUMN PRELIMINARY SELECTION
T Project: Office Building - Scheme B . | Date: Sep 01, 1994
Location: Radford AAP Engr:
CASM Load & Analysis Data:
Method: Analysis Load Combination: D+L + S Steel Fy=  36.0 ksi

Member ID: B-3 Size Limit=  10.0 in. max E= 29000 ksi
Firto | Trib |Floor Level Load Totals (kips) Load
Name Level | FirHt | Area | Dead | Live | Lmin | Snow Wind | Totals
6
5
4
3
Upper Roof 2 14.0 576 8.8 13.0 21.8
Second Floor/L{ 1 14.0 576] 44.3| 37.8 13.0 95.1

CASM Column Selection Table

Level: 2 Preq: 21.76 kips K-value: 1.0 Cc= 126.1
Col Shape: W _|lLength: 14.0 ft ki: 14.0
Depth | Width | Area ry ki/r Fa fa | Pallow| Weight
Column Size | d(in) | bf(in) | (sqin){ (in) (ksi) (ksi) (kip) (ton

We6Ex15 5.00| s5.909] 4.43] 1.46|[115.07| 1098 491 486] 0.11
W5x16 501 s5.00 468 1.27/132.28) 845 465/ 396 0.11
W5x19 5.15 5.03] 5.54| 1.28/131.25| 8.61 3.93 47.7 0.13
W6 x 20 6.20 6.02| 5.87| 1.50/112.00{ 11.40| 3.71 66.9 0.14
W 8 x 28 8.06| 654/ 825 1.62/103.70] 12.50] 2.64] 103.2| 0.20

CASM Steel Column Selection
Depth | Width | Area ry kl/'r Fa | Pallow | Weight

Column Size | Level | d(in) | bf(in) | (sqin)| (in) (ksi) {kip) {ton)
W8 x28 2 go6| 6.54| 8.25 1.62|103.70f 12.50| 103.2 0.20
W 8 x 28 1 8.06| 6.54| 8.25/ 1.62|103.70] 12.50| 103.2 0.20

Total Column Weight:  0.39
Notes:

1. Steel column properties from ASD - AISC Steel Construction Manual, 9th edition
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Lat | Resist Phil |
Steps Required

1. Create building volume

2. Define a structural grid

3. Layout structural framing on ALL levels

4. Assign gravity load on ALL levels
Caiculate wind and/or ssismic loads

5. Select a load combination including wind or selsmic loads
6. Define N-S & E-W vertical resistance system

omm: moment rasistant connections

1. Unbraced Frames
knee bracing

1

2. Braced Franies

s S

<l

B. Shear Walls

7. Define horizontal diaphragm systems

All flexdble
Al rigid
Floors rigid & roof flexible
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Lateral Resistance Philosophy

Flexible Diapt
Simple Beam Model
(ribitary aroa)

Continuous Beam Modsl!
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Lateral Resistance Philosophy

Monolithic Perpendicular Shear Walls

For N-S or

For E-W | or

7

R
W

A

AMNHNH.
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v

Use Draw Structure
Tool Palette

v

Select Second Fioor/

Lower Roof Horizontal

Structural Plane

v

Define Second Floor/
Lower Roof
Diaphragm Type

Diaphragm Guidlines

y

v

Lateral Horizontal
Rigid Dlaphragm

Define N-S Lateral
Resistance
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>

Y

Vertical Define
Location

v

Select Beam On
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Define Bracing
& Connectivity

Vertical Define
Elements

Repeat For Grid
LinesC&D

v

Select NS-1

v

Define X-Bracing

¥

Select Bays

v

NS-1

Double Click Right
Mouse Key To End

v

]

Close Lateral
Resistance Dialog
Window
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Define Lateral Resistance

y

oo O} ®
Define E-W Lateral Define Location [ Vertical Define q—““*
Reslistance Location &
Select Beam On C{
Grid Line 1 -
Define Bracing N Vertical Define
& Connectivity Elements
Select EW-1
Define X-Bracing
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Mouse Key To End
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Window
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Define Upper Roof | .| 39'95103295::;”’
Diaphragm Type Structural Plane
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Flexible Diaphragm
Display Lateral Show Structure
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[0 EW Lateral Resistance

=)
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Define Lateral Resistance
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Define Lateral Resistance
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Select Beam On
NS-1
Design
Material: Steel
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v
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—> Use Modify Design

v

v
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Wind Lateral Analysis

y

v

v

Define Member
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Column Properties
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NS-1
Design Select From

Material: Stesl Database
Description: w8x35

Welght: 35.0 pif

Modulus Of Elasticity: 29000 ksl

Moment Of Inertia: 127.0 ind4
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v
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Wind Lateral Analysis
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v

Use Copy Design

v
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Wind Lateral Analysis
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Wind Lateral Analysis

y

Show Structure
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v
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v

Load Combination
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Wind Lateral Analysis
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Analysis
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View Output

-4 Print Data

[X) Rigid Diaphragm
[] All Other

B3 Print To Flle
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v

Scroll Output
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Wind Lateral Analysis

v
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View Output

Page Setup

Left Margin: 0.5In
Right Margin: 0.0 in

v

Print File

v

Exit Notepad

( End
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Wind Lateral Analysis
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Wind Lateral Analysis

1.00 Wind (kK) — NS-1 - F, 36%
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Wind Lateral Analysis
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Total Combined Load: D + W -- Moment (ft-k)




Wind Lateral Analysis

Total Combined Load: D + W -- Deflection

0.63 0.73 0.73
2.4 0.04 0.04 +
0{; 0.49
18/18 1.20 129 49
. l I 11 1 gy
0.49 0.49
6.49
35.68 32.83 47.83

Total Combined Load: D + W — Loads & Reactions (k)
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Wind Lateral Analysis

Project
Location
Time

“ e se

Office Building — Scheme B

Radford AAP
Thu Sep 01,

1994

11:17 AM

*kkkkkkkkkkk****%* Rigid Horizontal Diaphragm Calculations **xkkkkkhhikhkkhk

Center of Rigidity

Name h I Av Deflection Rigidity R/ x R*x
(ft) (ft~4) (sqgft) (in) sum (R) (ft)
NS-1 14.0 0 0 3.274 0.305 35.92% 0.8 0.255
NS-2 14.0 0 0 3.239 0.309 36.31% 48.8 15.077
NsS-3 14.0 ] 0 4.236 0.236 27.77% 84.8 20.027
Sum 0.850 35.359
Centrold from lower left = sum(R*x)/sum(R) : 41.59 ft
Maximum rigid diaphragm dimension : 85.67 ft
Eccentricity (e) = centroid-(max dimension) /2 : 1.25 ft
Name h I Av Deflection Rigidity R/ X R*x
(ft) (££°4) (sqft) (in) sum(R) (ft)
EW-1 14.0 0 0 3.239 0.309 50.00% 72.8 22.487
EW-2 14.0 0 0 3.239 0.309 50.00% 0.8 0.257
Sum 0.617 22.744
Centroid from lower left = sum(R*x)/sum(R) : 36.83 ft
Maximum rigid diaphragm dimension : 73.67 ft
Eccentricity (e) = centroid—-(max dimension)/2 : 0.00 ft
Assumptions used:
Deflections calculated by applying a 1000 k load.
Name h Rigidity dx R*dx R*dx*dx R*dx/
(ft) (£L) asum (R*dx*dx)
NS~1 14.0 0.305 40.8 12.447 507.263 0.00705
NS-2 14.0 0.309 7.2 2.237 16.215 0.00127
NS-3 14.0 0.236 43.2 10.210 441.545 0.00578
EW-1 14.0 0.309 36.0 11.115 400.127 0.00630
EW-2 14.0 0.309 36.0 11.115 400.127 0.00630
Sum 1765.277
Shear distribution : Fv = V*R/sum(R)
Torsional moment : Mt = V*e
Torsional component : Ft = Mt*R*dx/sum(R*dx*dx)

Total shear to element:

Ftotal = Fv + Ft
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Use Loads & Deslgn
Tool Palette
Load Combination Use Load

D+E Combination

Set Factors
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Seismic: 1.0

Add
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Dialog Window
5|  Highlight D+E
In List

Calculate Seismic | Review Criteria | Select Lateral Force
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v
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v
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i
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Seismic Loads

v

y

Calculate Seismic
Loads

View Spectral
Plots

Calculate

v

y

Print Screen

v

Close Spectral Plots
Dialog Window

Selsmic
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Applied To The Structure
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Combination Selected

v

Review Plan
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v

Review Vertical
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v

Ct

@® Ct=0.020 For All Other
Buildings
Both Directions

v

Beam Self Weight
Estimated Self Weight: 30 pif

v

Column Self Weight
Estimated Self Weight: 36 pif

v

Center Of Mass
File Name: Centmass.txt
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Seismic Loads

v

View Output

Print Data

X Selsmic

Center Of Mass
O All Other

& Print To Flle

X Execute Notepad
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Seismic Loads
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Seismic Loads

Project : Office Building — Scheme B
Location s Radford AAP

Seismic Code: TM 5-809-10 1992

Time :+ Thu Sep 01, 1994 12:13 PM

KkAkkkkrARkARA AR RXRAE**A*k** Seismic Analysis Ak kKK ERE kA IR ARRHRKAIAKRAKK KK

3. Upper Roof : 188.0 k
2. Second Floor/Lower Roof H 670.3 k
Total Building Weight (W) : 858.4 k
***************************** N - s and E - W KA AR EA A XA AR IR AR A AR RRA KRR AAK
Zone: 2A: Z = 0.150
Importance Category: IV: I = 1.00
803l Factor: S$3: s = 1.5
System: B4a: Rw = 8
Ct = 0.020
hn = 28.0 ft
T = Ct*hn*3/4 = 0.243 sec
C = 1.25*%3/T*2/3 = 4.82 > 2.75
cC=2.75
C/Rw = 0.344 > 0.075
W = 858.4 k
V = Z*I*C*W/Rw
) V = 44.3 k |
T < 0.7 sec
| Ft = 0.0 k |
| V-Ft = 44.3 k |
Floor to w*h/ sum (F)
Level h Floor h w sum (w) w*h sum(w*h) F v
(ft) (ft) (k) (k) (kft) (k) (k)
Ft = 0.0
3 28.0 188 5264 0.359 15.9
14.0 188 15.9
2 14.0 670 9385 0.641 28.4
14.0 858 44.3
1 6.0
Sum 858 14649 1.000 44.3
Floor to sum (F) Ft+sum(F) /
Level h Floor h w sum (w) v OoTM sum (OTM) sum (w)
(ft) (ft) (k) (k) (k) (kft) (kft)
3 28.0 188
14.0 188 15.9 223 0.085
2 14.0 670 223
14.0 858 44.3 620 0.052
1 0.0 842
Sum 858 842
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Seismic Loads

Project

Time

Ak kkk kAR kAR R AA KRR KA kKK R*** Center Of Mags *xkrrdkridrikdx

: Office Building — Scheme B
Location : Radford AAP
: Thu Sep 01, 1994 12:13 PM

¥ % % Jo T K do Kk Kk Ak koo kok

Upper Roof —— 28.00 ft
Name Welght NS NS*Weight EW EW*Weight
(k) (ft) (kft) (£ft) (kft)

Exterior Wall 36.9 36.8 1358.9 0.8 30.7
Exterior Wall 24.6 0.8 20.5 24.8 610.8
Exterior Wall 36.9 36.8 1358.9 48.8 1801.6
Exterior Wall 24.6 72.8 1791.4 24.8 610.8
Upper Roof 49.8 36.8 1833.1 24.8 1235.9
Beam Self Weight 12.2 36.8 450.8 24.8 304.0
Column Self Welght 3.0 36.8 111.4 24.8 75.1
Sum 188.0 6924.9 4668.8
N-S Center Of Mass: 36.83 ft

E-W Center Of Mass: 24.83 ft

second Floor/Lower Roof —— 14.00 ft
Name Weight NS NS*Weight EW EW*Weight
(k) (ft) (kft) (ft) (kft)

Second Floor 70.0 12.8 898.1 24.8 1737.9
Second Floor 58.3 36.8 2148.1 28.8 1681.6
Second Floor 70.0 60.8 4257.4 24.8 1737.9
Lower Roof . 126.0 36.8 4639.9 66.8 8419.1
Exterior Wall 73.8 36.8 2717.8 0.8 61.5
Exterior Wall 24.6 0.8 20.5 24.8 610.8
Exterlior Wall 36.9 36.8 1358.9 48.8 1801.6
Exterior Wall 24.6 72.8 1791.4 24.8 610.8
Parapet 9.9 0.8 8.3 66.8 662.1
Parapet 19.8 36.8 729.8 84.8 1680.9
Parapet 9.9 72.8 721.6 66.8 662.1
Beam Self Weight 16.6 36.8 610.0 36.2 599.9
Column Self Weight 4.0 36.8 148.5 36.2 146.1
Exterior Wall 43.0 0.8 35.9 42.8 1843.6
Exterior Wall 36.9 36.8 1358.9 84.8 3129.7
Exterior Wall 43.0 72.8 3134.9 42.8 1843.6
Column Self Weight 3.0 36.8 111.4 24.8 75.1
Sum 670.3 24691.2 27304.4
N-5 Center Of Mass: 36.83 ft

E-W Center Of Mass: 40.73 ft
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Seismic Lateral Analysis
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Seismic Lateral Analysis
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Seismic Lateral Analysis
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Seismic Lateral Analysis
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Seismic Lateral Analysis
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Seismic Lateral Analysis
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Seismic Lateral Analysis

1.65 2.76 276 1.65
0.08 0.08 0.08

7.9
Qif 0.49
18 1.20 03 1.29 49

“a RN
0.49 0.49

12.04
37.20 27.10 59.85 37.51
Total Combined Load: D + E -- Loads & Reactions (k)

Project : Office Building - Scheme B

Location : Radford AAP

Seismic Code: TM 5-809-10 1991

Time :+ Sun Jan 26, 1992 6:12 PM

*kkkkkhkkkkkkkhk*k*** Seismic Lateral Resistance Locations Kk khkkkrhIhkhkhkkkohh

NS-1 — F, 36%

Floor to sum(F)
Level h Floor h F v OT™M sum (OTM)
(ft) (ft) (k) (k) (kft) (kft)
3 28.0 15.9
14.0 15.9 223
2 14.0 28.4 . 223
14.0 44.3 620
1 0.0 842
Sum 44.3 842
NS-2 —— F, 36%
Floor to sum (F)
Level h Floor h F v OTM sum (OTM)
(ft) (ft) (k) (k) (kft) (kft)
3 28.0 15.9
14.0 15.9 223
2 14.0 28.4 223
14.0 44.3 620
1 0.0 842
Sum 44.3 842
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Seismic Lateral Analysis

NS-3 — F, 28%

Floor to sum (F)
Level h Floor h F v OTM =um (0TM)
(ft) (ft) (k) (k) (kft) (kft)
2 14.0 28.4
14.0 28.4 397
1 0.0 397
Sum 28.4 397
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Quantity Take-Off Philosopl

3 Considerations

1. One typical interior bay (exterior side bay, corner bay)

2 bays
by
2 bays

2. One typical floor level and roof level

3. The entire building structural system

Estimated weights are not used
for quantity take-offs

Elements designed by Excel
spreadsheets are used

Use Modify Design and Copy Design
to manually enter element sizes

Calculated square footage
can be overridden
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Quantity Take-Off
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Quantity Take-Off
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Quantity Take-Off

Project : Office Building — Scheme B
Location : Radford AAP
Time : Sun Jan 26, 1992 6:30 PM

KhkkkkkkrhkAhkAkhkhdrhkhkAxkhkkkx Quantity Take—off kkkAkARAAkA Ak Ik hkhkhkkhkkhhkhhhkdk

Second Floor/Lower Roof

Plan Area: 72.0 ft x 48.0 ft: 3456.0 sqgft

STEEL: Narrowly Spaced Elements

Weight/ Total
Description Length Welght Element No. Welight
(ft) (plf) (1bs) (1bs)
36.0 0.0 0.0 17 0
Sum 0
Total Weight : 0.0 tons
Welght Per Square Foot : 0.0 psf
STEEL: Widely Spaced Elements
Welight/ Total
Description Length Weight Element No. Weight
(ft) (plf) (1bs) (1bs)
W 14 x 34 (50) 24.0 34.0 816.0 10 8160
36.0 0.0 0.0 2 0
W 21 x 50 (72) 24.0 50.0 1200.0 4 4800
W 16 x 26 (28) 24.0 26.0 624.0 15 9360
24.0 0.9 0.0 3 0
Sum 22320
Total Weight H 11.2 tons
Welght Per Square Foot : 6.5 psf
Number of Shear Studs : 1208
STEEL: Surface Elements
Total Conc Conc Total Weight
Description Depth Area Weight Weight Weight Conc
(in) (sgft) (psf) (pcf) (psf) (lbs) (lbs)
Mtl Dk 2"-20ga/NLWT 2.5" 4.5 2880 2.0 145.0 42.0 5731 120960
Mtl Dk 2"-20ga/NLWT 2.5" 4.5 384 2. 145.0 42.0 764 16128
0.0 2592 0.0 0.0 0.0 0. 0
Sum 6495 137088
Concrete Cubic Yards : 35.0
Total Weight : 3.2 tons
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Quantity Take-Off

STEEL: Column Elements

Weight/ Total
Description Length Weight Element No. Weight
(ft) (plf) (1bs) (1bs)
W 8 x 35 14.0 35.0 490.0 10 4900
W 8 x 28 14.0 28.0 392.0 2 784
14.0 0.0 0.0 4 0
Sum 5684
Total Weight : 2.8 tons
Weight Per Square Foot : 1.6 psf
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Concluding Remarks

Schemes A, B and C were developed to permit exploration and instruction of the broadest possible range
of CASM capabilities. The schemes should not be viewed as completely logical structural framing
solutions to the given design parameters, nor as necessarily economical. Each of the three schemes
contain a variety of elements, which if properly combined and interchanged might produce "real” schemes
for consideration at a 35% review.

Examples of unlikely components assembled in schemes A, B and C include: (1) concrete as a decking
for the low roof, (2) custom made trusses for the low roof framing, (3) prefabricated limestone wall panels
mixed with cast-in-place concrete shear walls, and (4) non-composite steel beam framing for the second
floor.

Alogical steel framed beam/column solution for "real” consideration would include open web steel joists
spanning 48 feet for the upper roof to eliminate a central column in the second floor space. The lower
roof would be framed with 36 foot span open web steel joists (without inclusion of custom trusses) as in
scheme B. Both roofs would be sheathed with a metal roof deck without concrete and both would become
flexible diaphragms. The second floor would be framed with composite steel beams as in scheme B and
remain a rigid diaphragm. Two lateral load resistance system options could be compared. One scheme
could include a moment resistant frame approach similar to scheme A, while a second approach might
incorporate trussing similar to scheme B. The non-loadbearing exterior envelope is open to a variety of
possibilities. The Architects will likely dictate the aesthetic expression. The foundation system would be
a combination of isolated and linear spread footings.

A third logical solution would be a masonry bearing wall system to support the steel open-web joist roof
planes described above. The second floor plane might be constructed of pre-cast pre-stressed hollow
cored planks, which would also bear on the walls and a central steel girder line. Some of these walls could
become shear walls for lateral load resistance. Thus the exterior envelope and the interior partition
provide a structural function, eliminating costly moment connections and columns within the exterior wall
layout. Footings are now all linear spread footings with only one isolated footing.

It is unlikely that a reinforced concrete frame would present an economical solution for a 1-2 story office
building.

The structural engineers that become proficient with the use of CASM will be able to explore many other
ideas to arive at the most structurally efficient and economical solution for this hypothetical project.
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Concluding Remarks
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c. Dead and live loads. The user can select and construct dead and live loads from several user-definable menus
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elements that can be modeled.
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Report 2: Interactive Graphics Options

Validation Report: Computer Program for Design and Analysis of
Inverted-T Retaining Walls and Floodwalls (TWDA)

User's Guide: Computer Program for Design and Analysis of
Cast-in-Place Tunnel Linings (NEWTUN)

User's Guide: Computer Program for Optimum Nonlinear Dynamic
Design of Reinforced Concrete Slabs Under Blast Loading
(CBARCS)

User's Guide: Computer Program for Design or Investigation of
Orthogonal Culverts (CORTCUL)

User's Guide: Computer Program for Three-Dimensional Analysis
of Building Systems (CTABS80)

Theoretical Basis for CTABS80: A Computer Program for
Three-Dimensional Analysis of Building Systems

Users Guide: Computer Program for Analysis of Beam-Column
Structures with Nonlinear Supports (CBEAMC)

(Continued)

Date

Feb 1978
Mar 1979

Jan 1980
Jan 1980

Feb 1980

Mar 1980

Jun 1980
Jun 1982
Aug 1983
Dec 1980

Dec 1980

Dec 1980
Dec 1980

Dec 1980

Feb 1981
Mar 1981
Feb 1981
Mar 1981

Mar 1981

Mar 1981

Aug 1981

Sep 1981

Jun 1982




WATERWAYS EXPERIMENT STATION REPORTS
PUBLISHED UNDER THE COMPUTER-AIDED
STRUCTURAL ENGINEERING (CASE) PROJECT

Instruction Report K-82-7

Instruction Report K-83-1

Instruction Report K-83-2

Instruction Report K-83-5

Technical Report K-83-1

Technical Report K-83-3

Technical Report K-83-4
Instruction Report K-84-2

Instruction Report K-84-7

- Instruction Report K-84-8

Instruction Report K-84-11

Technical Report K-84-3

Technical Report ATC-86-5

Technical Report ITL-87-2

Instruction Report ITL-87-1

Instruction Report ITL-87-2

Technical Report ITL-87-6

Instruction Report ITL-87-3

(Continued)
Title

User's Guide: Computer Program for Bearing Capacity Analysis
of Shallow Foundations (CBEAR)

User's Guide: Computer Program with Interactive Graphics for
Analysis of Plane Frame Structures (CFRAME)

User's Guide: Computer Program for Generation of Engineering
Geometry (SKETCH)

User's Guide: Computer Program to Calculate Shear, Moment,
and Thrust (CSMT) from Stress Results of a Two-Dimensional
Finite Element Analysis

Basic Pile Group Behavior

Reference Manual: Computer Graphics Program for Generation of
Engineering Geometry (SKETCH)

Case Study of Six Major General-Purpose Finite Element Programs

User's Guide: Computer Program for Optimum Dynamic Design
of Nonlinear Metal Plates Under Blast Loading (CSDOOR)

User's Guide: Computer Program for Determining Induced
Stresses and Consolidation Settiements (CSETT)

Seepage Analysis of Confined Flow Problems by the Method of
Fragments (CFRAG)

User's Guide for Computer Program CGFAG, Concrete General
Flexure Analysis with Graphics

Computer-Aided Drafting and Design for Corps Structural
Engineers

Decision Logic Table Formulation of ACI 318-77, Building Code
Requirements for Reinforced Concrete for Automated Con-
straint Processing, Volumes | and Il

A Case Committee Study of Finite Element Analysis of Concrete
Flat Slabs

User's Guide: Computer Program for Two-Dimensional Analysis
of U-Frame Structures (CUFRAM)

User's Guide: For Concrete Strength Investigation and Design
(CASTR) in Accordance with ACI 318-83

Finite-Element Method Package for Solving Steady-State Seepage
Problems

User's Guide: A Three Dimensional Stability Analysis/Design
Program (3DSAD) Module

Report 1: Revision 1: General Geometry

Report2: General Loads Module

Report 6: Free-Body Module

(Continued)

Date
Jun 1982

Jan 1983

Jun 1983

Jul 1983

Sep 1983

Sep 1983

Oct 1983
Jan 1984

Aug 1984

Sep 1984

Sep 1984

Oct 1984

Jun 1986

Jan 1987

Apr 1987

May 1987

May 1987

Jun 1987

Jun 1987
Sep 1989
Sep 1989




WATERWAYS EXPERIMENT STATION REPORTS
PUBLISHED UNDER THE COMPUTER-AIDED
STRUCTURAL ENGINEERING (CASE) PROJECT

Instruction Report ITL-87-4
Technical Repott ITL-87-4

Instruction Report GL-87-1

Instruction Report ITL-87-5

Instruction Report [TL-87-6

Technical Report ITL-87-8

Instruction Report ITL-88-1

Technical Report ITL-88-1

Technical Report ITL-88-2

Instruction Report ITL-88-2

Instruction Report ITL-88-4

Instruction Repott GL-87-1

Technical Report ITL-89-3
Technical Report ITL-89-4

(Continued)
Title

User's Guide: 2-D Frame Analysis Link Program (LINK2D)

Finite Element Studies of a Horizontally Framed Miter Gate

Report 1: Initial and Refined Finite Element Models (Phases
A, B, and C), Volumes | and Il

Report2: Simplified Frame Model (Phase D)

Report 3: Altemate Configuration Miter Gate Finite Element
Studies—Open Section

Report 4: Alternate Configuration Miter Gate Finite Element
Studies—Closed Sections

Report 5: Altemate Configuration Miter Gate Finite Element
Studies—Additional Closed Sections

Report 6: Elastic Buckling of Girders in Horizontally Framed
Miter Gates

Report 7: Application and Summary

User's Guide: UTEXAS2 Slope-Stability Package; Volume |,
User's Manual

Sliding Stability of Concrete Structures (CSLIDE)

Criteria Specifications for and Validation of a Computer Program
for the Design or investigation of Horizontally Framed Miter
Gates (CMITER)

Procedure for Static Analysis of Gravity Dams Using the Finite
Element Method — Phase 1a

User's Guide: Computer Program for Analysis of Planar Grid
Structures (CGRID)

Development of Design Formulas for Ribbed Mat Foundations
on Expansive Soils

User's Guide: Pile Group Graphics Display (CPGG) Post-
processor to CPGA Program

User's Guide for Design and Investigation of Horizontally Framed
Miter Gates (CMITER)

User's Guide for Revised Computer Program to Calé:ulate Shear,
Moment, and Thrust (CSMT)

User's Guide: UTEXAS2 Slope-Stability Package; Volume I,
Theory

User's Guide: Pile Group Analysis (CPGA) Computer Group

CBASIN-Structural Design of Saint Anthony Falls Stilling Basins
According to Corps of Engineers Criteria for Hydraulic
Structures; Computer Program X0098

(Continued)

Date

Jun 1987
Aug 1987

Aug 1987

Oct 1987

Dec 1987

Jan 1988

Feb 1988

Apr 1988

Apr 1988

Jun 1988

Sep 1988

Feb 1989

Jul 1989
Aug 1989




WATERWAYS EXPERIMENT STATION REPORTS

PUBLISHED UNDER THE COMPUTER-AIDED

STRUCTURAL ENGINEERING (CASE) PROJECT

Technical Report ITL-89-5

Technical Report ITL.-89-6
Contract Report ITL-89-1
Instruction Report ITL-90-1

Technical Report ITL-80-3

Instruction Report ITL-90-6
instruction Repott ITL-80-2

Technical Report ITL-91-3
Instruction Report ITL-91-1

Instruction Report ITL-87-2
(Revised)

Technical Report ITL-92-2
Technical Report ITL-92-4

Instruction Report ITL-92-3

instruction Report ITL-92-4

Instruction Report ITL-92-5

(Continued)
Title

CCHAN-Structural Design of Rectangular Channels According
to Cortps of Engineers Criteria for Hydraulic
Structures; Computer Program X0097

The Response-Spectrum Dynamic Analysis of Gravity Dams Using
the Finite Element Method; Phase Ii

State of the Art on Expert Systems Applications in Design,
Construction, and Maintenance of Structures

User's Guide: Computer Program for Design and Analysis
of Sheet Pile Walls by Classical Methods (CWALSHT)

Investigation and Design of U-Frame Structures Using
Program CUFRBC
Volume A: Program Criteria and Documentation
Volume B: User’s Guide for Basins
Volume C: User's Guide for Channels

User's Guide: Computer Program for Two-Dimensional Analysis
of U-Frame or W-Frame Structures (CWFRAM)

User's Guide: Pile Group—Concrete Pile Analysis Program
(CPGC) Preprocessor to CPGA Program

Application of Finite Element, Grid Generation, and Scientific
Visualization Techniques to 2-D and 3-D Seepage and
Groundwater Modeling

User's Guide: Computer Program for Design and Analysis
of Sheet-Pile Walls by Classical Methods (CWALSHT)
Including Rowe's Moment Reduction

User’s Guide for Concrete Strength Investigation and Design
(CASTR) in Accordance with AC| 318-89

Finite Element Modeling of Welded Thick Plates for Bonneville
Navigation Lock

Introduction to the Computation of Response Spectrum for
Earthquake Loading ’

Concept Design Example, Computer Aided Structural
Modeling (CASM)

Report 1: Scheme A

Report2: Scheme B

Report3: Scheme C

User's Guide: Computer-Aided Structural Modeling
(CASM) -Version 3.00

Tutorial Guide: Computer-Aided Structural Modeling
(CASM) -Version 3.00

(Continued)

Date
Aug 1989

Aug 1989

Sep 1989

Feb 1990

May 1980

Sep 1930

Jun 1990

Sep 1990

Oct 1991

Mar 1992

May 1992

Jun 1992

Jun 1992
Jun 1992
Jun 1992

Apr 1992

Apr 1992




WATERWAYS EXPERIMENT STATION REPORTS
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Contract Report ITL-92-1
Technical Report ITL-92-7
Contract Report ITL-92-2

Contract Report ITL-92-3

Instruction Report GL-87-1

Technical Report ITL-92-11
Technical Report ITL-92-12

Instruction Report GL-87-1

Technical Report ITL-93-1
Technical Report ITL-93-2

Technical Report ITL-93-3

Instruction Report ITL-93-3
Instruction Report ITL-93-4
Technical Report ITL-94-2

Instruction Report ITL-94-1
Instruction Report ITL-94-2
Technical Report ITL-94-4

Technical Report ITL-94-5

(Continued)
Title

Optimization of Steel Pile Foundations Using Optimality Criteria .
Refined Stress Analysis of Melvin Price Locks and Dam

Knowledge-Based Expert System for Selection and Design
of Retaining Structures

Evaluation of Thermal and Incremental Construction Effects
for Monoliths AlL-3 and AL-5 of the Melvin Price Locks
and Dam

User's Guide: UTEXAS3 Slope-Stability 'Package; Volume IV,
User's Manual

The Seismic Design of Waterfront Retaining Structures

Computer-Aided, Field-Verified Structural Evaluation

Report 1: Development of Computer Modeling Techniques
for Miter Lock Gates
Field Test and Analysis Correlation at John Hollis
Bankhead Lock and Dam
Field Test and Analysis Comelation of a Vertically
Framed Miter Gate at Emsworth Lock and Dam

User's Guide: UTEXAS3 Slope-Stability Package; Volume lli,
Example Problems

Theoretical Manual for Analysis of Arch Dams

Steel Structures for Civil Works, General Considerations
for Design and Rehabilitation

Soil-Structure Interaction Study of Red River Lock and Dam
No. 1 Subjected to Sediment Loading

User's Manual—ADAP, Graphics-Based Dam Analysis Program

Load and Resistance Factor Design for Steel Miter Gates

Report 2:

Report 3:

User's Guide for the Incremental Construction, Soil-Structure Interaction
Program SOILSTRUCT with Far-Field Boundary Elements

Tutorial Guide: Computer-Aided Structural Modeling (CASM);
Version 5.00

User's Guide: Computer-Aided Structural Modeling (CASM);
Version 5.00

Dynamics of Intake Towers and Other MDOF Structures Under
Earthquake Loads: A Computer-Aided Approach

Procedure for Static Analysis of Gravity Dams Including Foundation
Effects Using the Finite Element Method — Phase 1B

(Continued)

Date

Jun 1982
Sep 1992
Sep 1992

Sep 1992

Nov 1992
Nov 1992

Nov 1992
Dec 1992

Dec 1993
Dec 1992

Jut 1993
Aug 1993

Sep 1993

Aug 1993
Oct 1993
Mar 1994

Apr 1994
Apr 1994
Jul 1994

Jul 1994
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Instruction Reporit ITL-94-5
Instruction Report [TL-94-6
Instruction Report [TL-94-7
Contract Beport TL-95-1
Technical Report ITL-95-5

Instruction Report ITL-95-1

Technical Report ITL-95-8
Instruction Report ITL-96-1

Instruction Report ITL-96-2

Instruction Report ITL-96-

(Concluded)
Title

User's Guide: Computer Program for Winkler Soil-Structure
Interaction Analysis of Sheet-Pile Walls (CWALSSI)

User's Guide: Computer Program for Analysis of Beam-Column
Structures with Nonlinear Supports (CBEAMC)

User's Guide to CTWALL — A Microcomputer Program for the
Analysis of Retaining and Flood Walls

Comparison of Barge Impact Experimental and Finite Element
Results for the Lower Miter Gate of Lock and Dam 26

Soil-Structure Interaction Parameters for Structured/Cemented
Silts
User's Guide: Computer Program for the Design and Investigation

of Horizontally Framed Miter Gates Using the Load and Resistance
Factor Criteria (CMITER-LRFD)

Constitutive Modeling of Concrete for Massive Concrete Structures,
A Simplified Overview

User's Guide: Computer Program for Two-Dimensional Dynamic
Analysis of U-Frame or W-Frame Structures (CDWFRM)

Computer-Aided Structural Modeling (CASM), Version 6.00
Report 1: Tutorial Guide
Report 2: User's Guide
Report 3: Scheme A
Report 4: Scheme B
Report 5. Scheme C

User's Guide: Computer Program for the Design and Investigation
of Horizontally Framed Miter Gates Using the Load and Resistance
Factor Criteria (CMITERW-LRFD) Windows Version

Date
Nov 1994

Nov 1994

Dec 1994

Jun 1995

Aug 1995

Aug 1995

Sep 1995

Jun 1996

Jun 1996

Jul 1996



